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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The parallax image for right eyes and the parallax image for left eyes are divided into a stripe-like 
stripe pixel, respectively. The stripe image which puts these stripe pixels in order in predetermined sequence, 
and constitutes them is displayed on an image display means. In the solid display unit which a binocular 
parallax image is displayed [ display unit ] for the flux of light from this stripe image by the lenticular lens, a 
parallax barrier, etc., and a predetermined stereoscopic vision field is formed [ display unit ], and makes an 
observer observe a stereoscopic model It has the head location detection means equipped with an infrared light 
floodlighting means to irradiate by the infrared light which modulated this observer, and a light-receiving means 
to receive alternatively the modulated this infrared light which this observer reflects. The solid display unit 
characterized by the means to which a stereoscopic vision field is moved based on this observer's head location 
which this head location detection means detects making this stereoscopic vision field follow. 
[Claim 2] A means to make said stereoscopic vision field follow is the solid display unit of claim 1 
characterized by moving said lenticular lens or said parallax barrier based on said observer's head location, and 
moving said stereoscopic vision field. 

[Claim 3] Said infrared light floodlighting means is claim 1 or the solid display unit of 2 characterized by 
having a diaphragm means to restrict the floodlighting range of the vertical direction. 

[Claim 4] Said infrared light floodlighting means or an infrared light light-receiving means is the solid display 
unit of claim 3 characterized by having the adjustment device in which the direction of radiation or the light- 
receiving direction of said infrared light can be adjusted in a vertical plane. 

[Claim 5] It is a solid display unit given in any 1 term of claims 1-4 which said infrared light floodlighting 
means modulates the infrared light which this irradiates on a predetermined frequency, and are characterized by 
said light-receiving means receiving the infrared light which said observer reflects with a synchronous means 
synchronizing with this modulation. 

[Claim 6] The solid display unit of claim 5 characterized by having set up the modulation frequency of said 
infrared light floodlighting means so that it may differ from the integral multiple of the display frequency of 
said image display means. 

[Claim 7] A solid display unit given in any 1 term of claims 1-6 characterized by controlling the luminescence 
reinforcement of said infrared light luminescence means so that the amount of the infrared light which this 
light-receiving means receives becomes fixed, in case the infrared light which said observer reflects is received 
with said light-receiving means. 

[Claim 8] said head location detection means - 2 said light-receiving means of ** - horizontal - detaching - 
having - this — 2 from the difference of the output of the light-receiving means of ** - this - difference - this 
— 2 Solid display unit given in any 1 term of claims 1-7 characterized by detecting said observer's head location 
from the value which **(ed) by the output sum of the light-receiving means of **. 

[Claim 9] Said light-receiving means is a solid display unit given in any 1 term of claims 1-7 which are the line 
sensors which have arranged two or more pixels horizontally, are made to carry out image formation of said 
observer's image on this line sensor, and are characterized by detecting this observer's head location based on 
the center-of-gravity location of this image detected from the signal from this line sensor. 
[Claim 10] the signal from each pixel of said line sensor — 2 a value-ized means — a predetermined threshold — 
2 of high level or a low level a value - changing - this - 2 Solid display unit of claim 9 characterized by for a 
width-of-face detection means detecting the high-level maximum width of the value-ized signal, and making the 
center position into said observer's head location. 
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[Claim 1 1] Claim 9 or 10 solid display units which are characterized by controlling the luminescence 
reinforcement of said infrared light floodlighting means according to the maximum or the integral value of a 
signal from each pixel of said line sensor. 

[Claim 12] A solid display unit given in any 1 term of claims 9-11 characterized by controlling the 
amplification factor of the signal from this line sensor according to the maximum or the integral value of a 
signal from each pixel of said line sensor. 

[Claim 13] A solid display unit given in any 1 term of claims 9-12 characterized by controlling said threshold 
according to the maximum or the integral value of an output from each pixel of said line sensor. 
[Claim 14] A solid display unit given in any 1 term of claims 10-13 characterized by for said detected high- 
level maximum width judging with a decision means whether it is less than the range of predetermined width of 
face, and updating said observer's head positional information at the time less than of the range of 
predetermined width of face. 

[Claim 15] A solid display unit given in any 1 term of claims 10-14 characterized by judging with a decision 
means whether either of the both ends of said detected high-level maximum width is in agreement with the 
maximum of the detection range, or the minimum value, and updating said observer's head positional 
information when not in agreement. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is suitable for television which displays a solid image about a 

solid display unit, video, a computer screen, a game machine, etc. 

[0002] 

[Description of the Prior Art] Conventionally, as a method of a solid display, a polarization condition is 
changed, respectively, the parallax image for right eyes and the parallax image for left eyes are displayed, and 
there is a thing which an observer separates a parallax image on either side using polarization glasses, and 
makes check by looking as a solid image. For example, in order to change the polarization condition of a 
parallax image on either side, a liquid crystal shutter is prepared in a display side, a polarization condition is 
changed synchronizing with the field signal of the display image of a display, and the method which the 
observer who covered polarization glasses separates an one eye [ every ] right-and-left image by time sharing, 
and makes stereoscopic vision possible is put in practical use. 

[0003] Furthermore, a liquid crystal shutter is formed in a glasses side, a parallax image on either side is made 
to check by looking appropriately by synchronizing this with the display image of a monitor, and some methods 
of making an observer recognize a solid image etc. are also put in practical use. 

[0004] However, by these methods, the observer had the fault that the glasses for stereoscopic vision always 
had to be covered. 

[0005] To it, as a solid display method which does not use polarization glasses, a lenticular lens is prepared in 
the front face of an image display side, and there is a lenticular lens method which separates the image which is 
in an eye on either side spatially. 

[0006] Drawing 16 is the explanatory view of the solid display unit of the conventional lenticular lens method. 
The inside of drawing, and 151 It is a liquid crystal display and is the display picture element part 153 of liquid 
crystal. A glass substrate 152 and 154 It is formed in between. Liquid crystal display 151 Lenticular lens 155 
with which a cross section is from the cylindrical lens of a large number respectively prolonged in the direction 
of a right angle of space in the shape of a semicircle like illustration on an observer side He has prepared and is 
trying to locate the display picture element part 153 of liquid crystal in the focal plane. 
[0007] display picture element part 153 **** — the stripe image is displayed. This stripe image is explained. 
Stripe images are two or more parallax images from two or more views, (image with parallax) It compounds. 
For compounding a stripe image, it is at least 2. The parallax image of ** is needed. Here, the parallax image 
corresponding to RS and a left eye for the parallax image corresponding to a right eye is set to LS. It is the pixel 
group of the shape of a longwise stripe about each parallax image, (henceforth a stripe pixel) It divides into Ri 
and Li (i= 1, 2, 3 ...). And the stripe pixel obtained from each parallax image is arranged by turns, namely, it is 
each stripe pixel Rl, L2, R3, and L4 .... (or LI, R2, L3, R4, ....) It arranges and is 1. It is the stripe image which 
constituted the image of **. 3 hereafter said on these specifications A dimension image is this stripe image. 
Moreover, it is called stripe composition to form the above stripe image. 

[0008] if — a parallax image — A, B, and C 3 if it is ** — a stripe image — each stripe pixel - Al, B-2, C3, A4, 
B5, C6, .... or Bl and C2, A3, B4, and C5 and A6 .... or — CI, A2, B3, C4, A5, and B6 - it becomes the image 
compared with .... 

[0009] display picture element part 153 **** — the stripe pixel for right eyes of the shape of a stripe prolonged 
in the direction of a right angle of space like illustration corresponding to one pitch of a lenticular lens (black- 
lacquered part), and the stripe pixel for left eyes (part of void) — a pair — carrying out — alternation — arranging 
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~ **** — the flux of light from these stripe pixels - lenticular lens 155 It separates into a field with an 
observers right eye ER and a left eye EL optically, and stereoscopic vision becomes possible. 
[0010] the inside of drawing — display 151 the common area which has shown both ends and the spatial field 
which can observe the object for the right eyes of a central part, and each of the image for left eyes, carries out 
right-and-left separation and is visible to an observer eye ( the both-eyes center distance is e) over the whole 
screen surface — stereoscopic vision field 156 of the thick wire part in drawing it is . In addition, this 
stereoscopic vision field 156 Right-and-left separation is carried out also in an adjoining field (un-illustrating), 
and the stereoscopic vision field which can carry out stereoscopic vision exists. 

[0011] Moreover, as a glasses-less three dimentional display method, there is a parallax barrier method other 
than the above-mentioned lenticular lens method. Hereafter, this PARAKKUSU barrier method is explained. 
[0012] As for the solid image display method using a parallax barrier, the technique is indicated by S.H.Kaplan. 
(21 59 "Theory of Parallax Barriers", J.SMPTE, Vol. No. 7, pp.11- 1952) . By displaying the stripe image 
compounded from the parallax image on either side previously explained also in this method, and minding the 
slit (called a parallax barrier) which has predetermined opening prepared in the location which only a 
predetermined distance separated from this stripe image, an observer separates and observes the parallax image 
corresponding to each eye by the eye of each right and left, and acquires stereoscopic vision. 
[0013] With such conventional equipment, it is this 2 like the usual television It was not able to be used as a 
dimension image display device. 

[0014] Then, in JP,3-119889,A and JP,5-122733,A, a parallax barrier is electronically formed by a transparency 
mold liquid crystal device etc., and the solid image display device controls a configuration, a location, etc. of a 
parallax barrier electronically and it was made to change is indicated. 

[0015] Drawing 17 is the important section schematic diagram of the solid image display device currently 
indicated by JP,3-119889,A. With this equipment, it is the image display side 101. Thickness d Spacer 102 
Electronic formula parallax barrier 103 which minds and consists of a transparency mold liquid crystal display 
component It arranges, image display side 101 **** «- 2 the stripe image of the length constituted from a 
parallax image picturized a direction or from many - displaying - on the other hand - electronic formula 
parallax barrier 103 **** - XY address -- microcomputer 104 etc. - by specifying by the control means, a 
parallax barrier is formed in the location of the arbitration on a barrier side, and stereoscopic vision is made 
possible according to the principle of said parallax barrier. 

[0016] It sets to this equipment and is 2. In case dimension image display is performed, it is the electronic 
formula parallax barrier 103. It is 2 by stopping formation of a barrier stripe and changing into a transparent and 
colorless condition over the whole region of an image display field. Dimension image display is performed. 
Usual 2 which was not made by the solid image display method using the conventional parallax barrier by this 
Compatibility with a dimension image display device is realized. 

[0017] Drawing 18 is the important section schematic diagram of the liquid crystal panel display currently 
indicated by JP,3-119889,A and the solid image display device constituted by the electronic formula barrier. 
With this solid image display device, it is 2. The liquid crystal layer 115 of **, and 125 It is 2, respectively. The 
polarizing plate 1 1 1 of **, and 1 18 121 And 128 It inserts and is the liquid crystal layer 1 15. An image display 
means and liquid crystal layer 125 It is made the configuration made into electronic formula barrier means 
forming. 

[0018] It also sets to this equipment and is 2. In case dimension image display is performed, it is the liquid 
crystal layer 125. It is 2 by stopping formation of a barrier stripe and changing into a transparent and colorless 
condition over the whole region of an image display field. Dimension image display is performed and it is usual 
2. Compatibility with a dimension image display device is realized. 

[0019] Moreover, electronic formula parallax barrier 103 which changes from a transparency mold liquid 
crystal display component to JP,5-122733,A as shown in drawing 19 It considers as the configuration of 
arbitration which can make only a field generate the pattern of a barrier stripe in part, and is 3. A dimension 
image and 2 The example which made it possible to indicate the dimension image by mixture within the same 
screen is indicated. 

[0020] The range which whose width of face of the field which can carry out stereoscopic vision is narrow, and 
can carry out stereoscopic vision of the observer in the solid display unit which constitutes and displays a stripe 
image like the lenticular lens method explained in the top or a parallax barrier method, and makes stereoscopic 
vision possible has only the one half of the width of face of about 65mm of both-eyes center distances at the 
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maximum. Therefore, the observer needed to observe the location of the head, as it fixed, and he had the fault of 
it having been stabilized and being hard to carry out stereoscopic vision. 

[0021] To it, in order to make the field of this stereoscopic vision large, the location of an observers both eyes 
is detected, and the method which extends a stereoscopic vision field is proposed at JP,2-44995,A by carrying 
out migration control of the relative position of the longitudinal direction of a lenticular lens and a display 
device according to this. 

[0022] Moreover, in JP,2-50145,A, an observer's both-eyes location is detected, the location of right and left of 
the stripe pixel of the parallax image for right eyes corresponding to a lenticular lens and the parallax image for 
left eyes is replaced with the signal, and the method which makes a stereoscopic vision field large is proposed. 
[0023] Here, the means which detects the location of an observer's both eyes and makes a stereoscopic vision 
field large is explained briefly. As a detection means of an observer's both-eyes location, an observer is arrested 
with a camera, the profile is extracted or the image-processing approaches, such as looking for an observer with 
pattern matching, are proposed. 

[0024] Drawing 20 is the explanatory view of the principle which a lenticular lens is made to follow on the 
occasion of migration of an observer's longitudinal direction in a lenticular lens method. 400 in drawing It is an 
observer before a change and, for 400', an observer is distance a from a position to a longitudinal direction. It is 
a location when moving. 401 It is one cylindrical lens which constitutes a ** lenticular lens, and 401' follows a 
watcher and is this cylindrical lens after migration, b It is the movement magnitude of a cylindrical lens (= 
lenticular lens), and 402 at the time of ****. The display picture element part and f which display a right stripe 
pixel (black painting) and a left stripe pixel (void) The focal distance of a cylindrical lens, and S It is 
observation distance. 

[0025] usually, the time of the relation of S»f being realized — an observer's longitudinal direction — a if only 
following bb=f-a/S moves a lenticular lens to migration a stereoscopic vision field — a longitudinal direction - 
- a only — it moves. 

[0026] In addition, although the example to which a lens is moved here was explained, it is the display picture 
element part 402. The same effectiveness is acquired even if it makes it move to a lenticular lens. 
[0027] In the top, when an observer moved to a longitudinal direction to a solid display, the principle which a 
stereoscopic vision field is made to follow was explained. However, an observer may move not only in a 
longitudinal direction but in the depth direction to a solid display, and it may separate from him from a 
stereoscopic vision field in the depth direction depending on the case. 

[0028] The proposal which solves this trouble in JP,4- 122922, A is 3 lenticular. It is indicated by the method 
which indicates the dimension image by projection. By this proposal, the location of an observer's depth 
direction is also detected and stereoscopic vision flattery of the depth direction is also enabled at coincidence. 
[0029] Two or more following approaches are indicated by above-mentioned JP,2-50145,A as a location 
detection means of an observer's longitudinal direction. 

(a) Mainly floodlight infrared radiation and detect the return light. 

(b) Project infrared light on an observer and it is Rhine-like CCD about the reflected light from an observer. It 
wins popularity and detects to image sensors. 

(c) Project infrared radiation from an observer tooth back, and detect from the quantity of light distribution of 
an electric eye prepared in the front face. 

(d) Perform profile extract processing from an observer's image with a TV camera, and an image recognition 
technique detects a both-eyes location further. 

[0030] Moreover, two or more following means are indicated by above-mentioned JP,4- 122922, A as a location 
detection means of the depth direction. 

(a) It is a distance detector using infrared radiation 2 The **** approach for bases. 

(b) 2 Approach by the image processing of the camera of a base. 
[0031] 

[Problem(s) to be Solved by the Invention] The following technical problems occurred in the above-mentioned 
conventional solid display unit. 

[0032] (1) In what detects an observer's location by infrared light emitting/receiving, since distinction of the 
return light from an observer and noise light does not stick when there is a noise which otherwise generates 
infrared light according to an exposure and light-receiving of mere infrared radiation, it has a bad influence on 
detection precision and detection dependability. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/28/2006 



JP,10-078562,A [DETAILED DESCRIPTION] 



Page 4 of 12 



[0033] (2) The observer was picturized with the camera etc., in the solid display unit which detects the 
observation location by the image processing, the huge operation was needed for detection, and high-speed 
detection became difficult, therefore the rate of flattery of a stereoscopic vision field became slow, and a 
satisfying slew rate was not able to be secured. Furthermore, since a high speed and a highly efficient 
calculation function were needed as equipment, there was a problem used as cost quantity. 
[0034] The purpose of this invention is offer of a solid display unit with possible making a stereoscopic vision 
field follow a high speed, though it is simple structure by modulating and floodlighting infrared light on an 
observer's head or it detects the reflected light with two or more light-receiving means, detecting the reflected 
light with the light-receiving means of a line sensor, processing the output appropriately, and detecting an 
observer's head location. 
[0035] 

[Means for Solving the Problem] Solid display unit of this invention (1-1) The parallax image for right eyes and 
the parallax image for left eyes are divided into a stripe-like stripe pixel, respectively. The stripe image which 
puts these stripe pixels in order in predetermined sequence, and constitutes them is displayed on an image 
display means. In the solid display unit which a binocular parallax image is displayed [ display unit ] for the 
flux of light from this stripe image by deviation optical elements, such as a lenticular lens and a parallax barrier, 
and a predetermined stereoscopic vision field is formed [ display unit ], and makes an observer observe a 
stereoscopic model It has the head location detection means equipped with an infrared light floodlighting means 
to irradiate by the infrared light which modulated this observer, and a light-receiving means to receive 
alternatively the modulated this infrared light which this observer reflects. The means to which a stereoscopic 
vision field is moved based on this observer's head location which this head location detection means detects is 
characterized by making this stereoscopic vision field follow etc. 

[0036] Especially (1-1-1), A means to make said stereoscopic vision field follow moves deviation optical 
elements, such as said lenticular lens or said parallax barrier, based on said observer's head location, and moves 
said stereoscopic vision field. . 

(1-1-2) Said infrared light floodlighting means has a diaphragm means to restrict the floodlighting range of the 
vertical direction. 

(1-1-3) Said infrared light floodlighting means or an infrared light light-receiving means has the adjustment 
device in which the direction of radiation or the light-receiving direction of said infrared light can be adjusted in 
a vertical plane. 

(1-1-4) Said infrared light floodlighting means modulates the infrared light which this irradiates on a 
predetermined frequency, and said light-receiving means receives the infrared light which said observer reflects 
with a synchronous means synchronizing with this modulation. 

(1-1-5) The modulation frequency of said infrared light floodlighting means is set up so that it may differ from 
the integral multiple of the display frequency of said image display means. 

(1-1-6) In case the infrared light which said observer reflects is received with said light-receiving means, 
control the luminescence reinforcement of said infrared light luminescence means so that the amount of the 
infrared light which this light-receiving means receives becomes fixed. 

(1-1-7) said head location detection means - 2 said light-receiving means of ** - horizontal detaching - 
having - this - 2 from the difference of the output of the light-receiving means of ** - this - difference - this 
- 2 Said observer's head location is detected from the value which **(ed) by the output sum of the light- 
receiving means of **. 

(1-1-8) Said light-receiving means is a line sensor which has arranged two or more pixels horizontally, carries 
out image formation of said observer's image on this line sensor, and detects this observer's head location based 
on the center-of-gravity location of this image detected from the signal from this line sensor. 
(1-1-9) the signal from each pixel of said line sensor — 2 a value-ized means — a predetermined threshold - 2 of 
high level or a low level a value — changing — this - 2 If it is the high-level maximum width or negative logic 
of a signal value-ized, a width-of-face detection means will detect the maximum width of a low level, and let 
the center position be said observer's head location. 

(1-1-10) Control the luminescence reinforcement of said infrared light floodlighting means according to the 
maximum or the integral value of a signal from each pixel of said line sensor. 

(1-1-11) Control the amplification factor of the signal from this line sensor according to the maximum or the 
integral value of a signal from each pixel of said line sensor. 
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(1-1-12) Control said threshold according to the maximum or the integral value of an output from each pixel of 
said line sensor. 

(1-1-13) Said detected high-level maximum width judges with a decision means whether it is less than the range 
of predetermined width of face, and updates said observer's head positional information at the time less than of 
the range of predetermined width of face. 

(1-1-14) Judge with a decision means whether either of the both ends of said detected high-level maximum 
width is in agreement with the maximum of the detection range, or the minimum value, and when not in 
agreement, update said observer's head positional information. It is characterized by things etc. 
[0037] 

[Embodiment of the Invention] Drawing 1 Operation gestalt 1 of the solid display unit of ******** it is an 
external view. This operation gestalt is the solid display unit which used the lenticular lens method, drawing 7 
from the following and drawing 1 using — operation gestalt 1 ******** — it explains. 
[0038] Drawing 1 Inside and 500 It is the notation of this whole equipment. 600 It is the solid image display 
section using a ** lenticular lens method. 300 It is a ****** location detection sensor and is an infrared light 
floodlighting system, (infrared light floodlighting means) Light-receiving system (light-receiving means) It has 
and an observer's head location is detected. In addition, this head location detection sensor 300 It has the 
adjustment device, i.e., the include-angle adjustment device of the vertical direction, in which the direction of 
radiation and the light-receiving direction of infrared light of [ within a vertical plane ] can be adjusted 
according to an observer's physique. Drawing 2 ****** gestalt 1 It is the block diagram of a system. The inside 
of drawing, and 1 It is a lenticular lens (it calls for short that it is lenticular henceforth), and is the image display 
means 2. It receives and can move to a longitudinal direction, image display means 2 For example, a liquid 
crystal display component, a plasma display device, and CRT etc. - it constitutes and the stripe image 
mentioned later is displayed. 

[0039] 400 ******** and 300 The aforementioned head location detection sensor and 3 Head location detection 
sensor 300 from - it is the head location detector which processes a signal. 4 It is the controller which controls 
the ****** gestalt 1 whole, and is the head location detector 3. The acquired head positional information is also 
inputted into this controller as one signal. 5 It is a ** sliding mechanism and is the specified quantity image 
display means 2 about a lenticular sheet L It receives and is made to move to a longitudinal direction. 6 ** 
sliding mechanism 5 It is the slide drive circuit to drive. 

[0040] in addition, the head location detection sensor 300 and the head location detector 3 etc. — an element of a 
head location detection means is constituted, moreover, a sliding mechanism 5 and the slide drive circuit 6 etc. - 
- an element of a means which a stereoscopic vision field is made to follow is constituted. 
[0041] Drawing 3 ****** gestalt 1 Sliding mechanism 5 It is an explanatory view, inside of drawing, and la - 
lenticular sheet 1 The pin prepared in one, and lb, lc, Id and le are the mounting eyes of a spring. 10a 10b, 
10c, and lOd Lenticular sheet 1 It is the parallel flat spring which presupposes only at a longitudinal direction 
that it is movable, and supports only predetermined spacing floating from a housing (un-illustrating). 
[0042] 1 1 is 1 la. Slot 1 lb which rotates as the center of rotation and which is a lever and was prepared in this 
Engaged lenticular sheet 1 Pin la is minded and it is a lenticular sheet 1. Migration control is carried out at right 
and left. 1 lc It is the sector gear prepared in a part of ** lever. The DC motor which is a source of power for 12 
to rotate this lever, and 13 are sector gear 1 lc of a lever 1 1. He is a gearing for minding and making power 
transmit. 

[0043] A permanent magnet for 14 to generate a field and 15 are the hall devices which detect the flux density 
of a magnet 14, and are a lenticular sheet 1. It is detected as a changed part of this magnetic flux, and movement 
magnitude is a lenticular sheet 1 based on this value. Feedback control of the amount of slides is carried out. 
[0044] Drawing 4 ****** gestalt 1 Head location detection sensor 300 It is an important section perspective 
view. The infrared emitting diode (infrared rays LED) whose 20 are the light source for floodlighting, and 21 
are the cylindrical lenses for irradiating the head above an observer's shoulder among drawing. B It is a 
diaphragm means to restrict the floodlighting range of the vertical direction of the exposure flux of light from 
****** infrared LED 20, a cylindrical lens 21, and diaphragm means B etc. — infrared light floodlighting 
system (infrared light floodlighting means) An element of 34 is constituted. 

[0045] 22R 22L The condensing lens and 23R which condense the reflected light of the infrared light 
floodlighted to the observer 23L The infrared light transparency filter and 24R which shade except infrared light 
24L It is the photo transistor which receives infrared light and is changed into an electrical signal, condensing 
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lens 22R, infrared light transparency filter 23R, and photo transistor 24R etc. — right-hand side light-receiving 
system (light-receiving means) 30R an element - constituting - **** - condensing lens 22L, infrared light 
transparency filter 23L, and photo transistor 24L etc. - left-hand side light-receiving system (light-receiving 
means) 30L An element is constituted. In addition, R given to a notation in this specification And L It expresses 
that they are a right-hand side element and a left-hand side element, respectively. 

[0046] Drawing 5 ****** location detection sensor 300 It is the explanatory view of a detection principle, the 
inside of drawing, and x The movement magnitude of the head from the center position (shaft of a sensor) of a 
sensor, and S Observer 400 from — photo transistor 24R 24L distance with the connected line, and LL - 
observer 400 from - photo transistor 24L up to - distance and LR - observer 400 from - photo transistor 24R 
up to — distance and d They are a photo transistor and the distance based on sensors. 

[0047] Drawing 6 In a **** operation gestalt, it is the output Fig. of a photo transistor for which the artificer 
asked experimentally. The inside of drawing and VR are photo transistor 24R. The output of photo transistor 
24L and VP of an output and VL are the peaks of an output value, these outputs - observer 400 from - the 
location of the shortest [ distance / LR and LL / to a photo transistor ], i.e., the location as for which an observer 
does a right pair to each photo transistor, i.e., x=d, And it becomes max in the location of x=-d. According to 
experimental data, since the output of each photo transistor serves as a quadratic curve in approximation near 
the maximum, alpha, then each output are expressed as VR= VP-alpha (x-d) 2 VL= VP-alpha (x+d) 2 in the 
synthetic parameter of the optical system of a photo transistor, or an electric system. If these differences are 
taken, it is set to VR-VL=4dalphax and is an observer's migration length x. 2 It turns out that the output 
difference of the photo detector of ** is in proportionality. 

[0048] moreover, the relation explained by drawing 20 of the conventional example — x=a it is — since — 
lenticular sheet 1 for making a stereoscopic vision field follow migration of an observer's longitudinal direction 
Movement magnitude b Lenticular sheet 1 the focal distance of the cylindrical lens to constitute — f ** — it 
carries out and becomes b=f(VR-VL)/(4dalphaS). 

[0049] Drawing 7 ****** gestalt 1 It is a block diagram showing the flow of a signal. This explains the flow of 
processing of the operation gestalt L Inside of drawing, and 30R 30L It is the right-hand side light-receiving 
system and left-hand side light-receiving system which were explained above. 31R 31L Pre amplifier and 32R 
which carry out alternating current amplification of the signal from each light-receiving system to a suitable 
output 32L The rectifier circuit and 33R which rectify the AC signal from each pre amplifier 33L It is the low 
pass filter which graduates the signal rectified in each rectifier circuit. 

[0050] For 34, the infrared light floodlighting system explained above and 35 are infrared rays LED by the 
predetermined control signal. LED which controls and drives luminescence timing and luminescence 
reinforcement It is a driver. 36 is OSC. for a modulation, modulates floodlighting light on a predetermined 
frequency, and removes the effect of disturbance light other than infrared light floodlighting systems, such as an 
indoor fluorescent lamp. The signal for this modulation has removed the effect of disturbance light by supplying 
and synchronizing in an infrared light floodlighting system and pre amplifier 31R and 31L. Moreover, this 
modulation frequency is the image display means 2, It sets up so that it may differ from the integral multiple of 
a display frequency, and effect from image display is made small, in addition, the object for a modulation — 
OSC.36 and LED A driver 35, pre amplifier, etc. constitute an element of a synchronous means, low pass filter 
33R equivalent to the output VR which explained 37 above from — low pass filter 33L equivalent to a signal 
and an output VL from — it is the subtractor which calculates the difference of a signal and this value shows an 
observer's head location. 

[0051] 38 — low pass filter 33R 33L from — it is the adder which asks for the sum of the value of a signal, and 
this value represents the reinforcement of the quantity of light which has reached the observer. 
[0052] the quantity of light predetermined in 39, and the output of the quantity of light calculated with the adder 
38 — the subtractor for calculating difference and 40 are the quantity of light error amplifier for amplifying the 
difference of the quantity of light. It is through LED about a subtractor 39 and the quantity of light error 
amplifier 40 so that the value of an adder 38 may always become fixed with this operation gestalt. Feedback is 
hung on a driver 35. Thereby, it is drawing 6. Head location x Output V The output which relation became the 
same almost always and was stabilized comes to be obtained. Furthermore, (VR-VL)/(VR+VL) By calculating, 
the stable output is obtained further. 

[0053] 41 is an observer's head position signal and lenticular sheet 1 which were obtained from the subtractor 
37. It is the tuning amplifier for taking adjustment with the signal for carrying out movable. The power 
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amplification constituted from a power transistor etc. in order that a subtractor for 42 to constitute the feedback 
control system of a sliding mechanism and 43 might carry out the signal of a subtractor 42 and magnification or 
the servo error amplifier for finding the integral or differentiating, and 44 might carry out power amplification 
of the signal of the servo error amplifier 43, and 45 are drawing 3. It is a sliding mechanism and is a lenticular 
sheet 1. It is made to move. 46 is drawing 3. It is a permanent magnet 14 and the lenticular location sensor 
which added the electronic circuitry for detection to the hall device 15, and is a lenticular sheet 1. A location is 
detected. 

[0054] such an equipment configuration — setting — observation distance S a basis ~ the movement magnitude 
x of an observer's head location - asking - lenticular sheet 1 b only — if it is made to move, a stereoscopic 
vision field can be made to follow synchronizing with migration of an observer 

[0055] According to this operation gestalt, it is possible to face to detect an observer's head location, to remove 
the effect of disturbance light compared with the approach by the conventional image processing, and to detect 
the location at a high speed more with a simple configuration. 

[0056] next, operation gestalt 2 ******** — it explains, operation gestalt 1 **** — the return luminous intensity 
of infrared light — detecting — an observer's migration length x Since it asked, detection might become unstable 
with a difference and observation distance of an observer's reflection factor. Operation gestalt 2 This trouble is 
canceled. 

[0057] Operation gestalt 2 It sets, infrared radiation is projected on an observer's head, image formation of an 
observer's image is carried out to a line sensor using that return light, an observer's head location is detected 
from the profile of the observer head on it, and it is this head location, (observation location) To a basis, it is a 
lenticular sheet 1. It is made to slide to a longitudinal direction mechanically, and a stereoscopic vision field is 
followed. In addition, operation gestalt 2 A line sensor is a charge-coupled device (CCD) which has arranged 
two or more pixels horizontally. It uses. 

[0058] Drawing 8 Operation gestalt 2 of the solid display unit of ******** it is the important section 
perspective view of the head location detection sensor 300. 20 The inside of drawing, and 21 B It is the same 
infrared emitting diode as the operation gestalt 1, a cylindrical lens, and a diaphragm means, and the 
floodlighting system B 1 is constituted. The light-receiving lens to which image formation of an observer's 
image which 50 floodlighted infrared light and was illuminated is carried out, the infrared light transparency 
filter with which 51 shades except infrared light, and 52 are the line sensors formed at a level with the image 
formation location of the light-receiving lens 50, by the circuit for read-out, measure the strength of the light 
and change the single dimension light-receiving reinforcement of the longitudinal direction of a sensor into an 
electric signal. In addition, a lens 50, the infrared light transparency filter 51, and line sensor 52 grade are a 
light-receiving system, (light-receiving means) An element of B-2 is constituted. 

[0059] Drawing 9 ****** gestalt 2 Head location detection sensor 300 It is the explanatory view of a detection 
principle. Operation gestalt 1 He is an observer 400 similarly. Infrared rays LED 20 It is illuminated by the 
cylindrical lens 21. Only the light-receiving system is illustrated in this Fig. Observer 400 illuminated by the 
infrared light floodlighting system Image formation of the image is carried out on a line sensor 52 with a lens 
50. Since an observer's part which carried out image formation on the line sensor 52 has brightness higher than 
other parts, if this part is detected and a center of gravity is calculated, an observer's head location will be 
obtained. 

[0060] The procedure below an outline performs detection of this observer's head location. 
** Project infrared light on an observer head. 

** Carry out image formation of an observer's head image on a line sensor through an infrared transparency 
filter. 

** Amplify the analog signal of a line sensor to proper level. 

** About the analog signal of the amplified line sensor, it is high level somewhat from a background noise, 
(threshold) It compares and is 2. It changes into a value-ized signal. Here, since the part with high-level level is 
a part near a sensor (display), it can be considered that it is an observer. 

** 2 The value-ized high-level width of face is detected, and the width of face considers as an observer's head 
location in quest of the center position of the high-level maximum width by using the largest part as an observer 
head. 

** Head location data which will have been memorized in equipment if the dependability of the above- 
mentioned count is checked and predetermined conditions are fulfilled (head positional information) It updates. 
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Moreover, linearity amendment is performed if needed. 

** Transmit the obtained observer location data to the servo-system circuit to which a lenticular sheet is made 
to slide. 

[0061] Following and operation gestalt 2 Order is explained for an operation later on. Drawing 10 is a head 
location detection value and a lenticular sheet 1. It is the explanatory view of the relation of the amount of 
slides. And drawing 10 (A) Head location detection sensor 300 An operation explanatory view and drawing 10 
(B) Lenticular sheet 1 It is the explanatory view of movement magnitude, the inside of drawing, and SD — the 
distance from an observer to the lens 50 of a head location detection sensor, and 400* — the observer location 
after migration, and SD' the distance from the observer after migration to a lens 50, and fD — the focal distance 
of a lens 50, and thetaD Observer 400 the straight line which connects the principal point of a lens 50 — the 
datum line (optical axis of a light-receiving system) The include angle to make and xD are head detection 
locations which a line sensor 52 detects. 

[0062] Drawing 10 (B) Setting, 1L is a lenticular sheet 1. One cylindrical lens and f to constitute The focal 
distance, SL, and SL' of this cylindrical lens The distance from an image display means to an observer, and b 
Lenticular sheet 1 Movement magnitude and thetaL It is the include angle of the line and the datum line which 
connect the principal point of cylindrical-lens 1L to an observer to make. 

[0063] Drawing 10 (A) He is an observer 400, if it sets and the depth of field of a lens 50 are enough. 
Regardless of a location, it is thetaD. The relation of xD turns into proportionality. 

[0064] Moreover, drawing 10 (B) He is an observer 400 then. Regardless of distance, it is thetaL. b Relation is 
in proportionality. In one solid display unit, it is thetaD. thetaL Since it becomes the same value, it is xD and the 
lenticular sheet 1 of a head location detection value. The amount b of slides Since what is necessary is just to 
make it proportionality, it is the amount b of slides based on the detection value xD regardless of an observer's 
distance. It is controlling and flattery of a stereoscopic vision field can be realized. 
[0065] Drawing 1 1 is the operation gestalt 2, It is the block diagram showing the whole configuration, the 
inside of drawing, and B 1 — a floodlighting system — it is — infrared rays LED — it consists of a cylindrical lens 
21 which extracts 20 and this infrared light to the flux of light of the shape of a beam long in a longitudinal 
direction, and is driving by the predetermined approach. B-2 is a light-receiving system and consists of a line 
sensor 52 which changes the image by which image formation was carried out to the light-receiving lens 50 for 
carrying out image formation of the infrared (IR) filter 51 and an observer's head image which penetrate the 
illuminated return light from an observer into an electrical signal. 

[0066] this line sensor — charge-coupled device (CCD) it is — since — since this line sensor 52 is driven — 1 of 
detection microcomputer B4 to a line sensor The shift pulse which determines a scan time, and oscillator B 1 1 
from - counting-down circuit B12 It minds, the clock for a line sensor drive and the clock for data read-out are 
supplied, and the luminance signal of each pixel is outputted with an analog quantity. 
[0067] B3 — 2 Value-ized processor (2 value-ized means) it is — amplifier B 14 which amplifies the analog 
signal acquired from the line sensor 52 to a suitable value with a certain amplification factor a certain threshold 
— comparing — 2 of high level or a low level Comparator B 1 5 changed into a value from ~ it has become. B4 is 
a detection microcomputer and is 2. The signal from the value-ized processor B3 is received, and it is count of 
an observer's location, and 2. It processes transmitting the dependability check of a value-ized signal or a count 
result, and count data to servo microcomputer B5 etc. 

[0068] B5 is the desirable lenticular sheet 1 for being a servo microcomputer, receiving observer location data 
from detection microcomputer B4, and making a stereoscopic vision field follow from this. A location is 
converted, a controlled variable is calculated as compared with the lenticular positional information from 
lenticular location sensor B6, and it is Motor Driver B54 of the slide drive system B7 about this. It outputs. 
[0069] the slide drive system B7 - drawing 3 Sliding mechanism B55 which consists of the lenticular slide 
support device and lenticular motor which were explained, a moderation gear, etc. Motor Driver B54 etc. — it 
has, and a lenticular right-and-left location is controlled in response to the control signal from servo 
microcomputer B5, and a stereoscopic vision field is made to follow to an observer location 
[0070] It sets to drawing 1 1 and is an oscillator B 11. While supplying a basic clock to microcomputer B4 for 
detection, it is a counting-down circuit B 12 about the same basic clock. The formed clock which supplies and 
carries out dividing is supplied to the line sensor 52. Moreover, 1 of a line sensor 52 The software of detection 
microcomputer B4 generates the shift pulse which determines a scan time, it is outputted to a line sensor 52, and 
is controlling this. It is the amplifier B 14 with which this signal performs subtraction and magnification since 
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the analog signal from a line sensor 52 is feeble and a part for direct-current bias is included. It amplifies to 
suitable level. It is a comparator B15 about this amplified signal. It compares with a certain threshold and is 2. It 
is inputted into detection microcomputer B4 as a value-ized signal, and an observer's head location is detected 
here. 

[0071] Moreover, it is DA converter B 16 from detection microcomputer B4. A signal is taken out and it is the 
drive circuit B17. It minds and they are infrared rays LED 20. Luminescence reinforcement is controlled and an 
observer's exposure reinforcement is controlled appropriately. 

[0072] In an observer's location detection, it is the floodlighting system Bl in the block diagram of drawing 11, 

light-receiving system B-2, and 2. Although the value-ized processor B3, detection microcomputer B4, etc. are 

related, the software processing inside detection microcomputer B4 is mainly explained here. 

[0073] Drawing 12 is the flow chart of the program performed inside detection microcomputer B4. This is 

explained. 

[0074] Step SI is a step which sets up the input/output port of a microcomputer etc., and is 2. It is 2 by the 
value-ized processor. A setup of the input port of the value-ized signal is also performed here. At step S2, it is 1 
of a line sensor. The shift pulse which reads with a scan time and determines start time is generated. Step S3 is a 
step which carries out the standby to the read-out location on the line sensor to which the image is connected 
optically. It is the brightness signal of an object including the observer whom a line sensor 52 outputs in step S4 
1 Pixel [ every ] sequential incorporation and its 2 It is the step which asks for the high-level width of face of 
the value-ized output one by one, and asks for the high-level maximum width and its location. (Processing of 
this step is explained independently.) Step S5 is a step which verifies the dependability of the maximum width 
and calculates an observer's location (core of a pulse) from the high-level width of face and the high-level 
location which were obtained. (Processing of this step is explained independently.) Step S6 is a step which 
carries out linearity amendment of the nonlinear part (both ends) of a sensor output. Step S7 is a step which 
transmits an observer's obtained location data to the servo circuit containing servo microcomputer B5. Step S8 
is based on the output of the line sensor 52 detected now, and they are infrared rays LED 20. It is the step which 
controls luminescence reinforcement. Step S9 detects an observer's location next, is standby until it corresponds 
to this, will progress again after predetermined time at step S2, and will constitute an endless loop from a step 
S2 between S9. 

[0075] Drawing 13 is 2 performed by step S4 in detection microcomputer B4 explained by drawing 12. It is the 
flow chart of the program which asks for the high-level maximum width of a value-ized output. This is 
explained. 

[0076] Step S4a It is the register used by this routine compulsorily 0 It is the step to clear. The register used 
here is the count of this loop formation, i.e., the read-out location on a line sensor, (address) Shown Count A 
register and Width which stores high-level width of face temporarily LastAdd which stores the address of the 
termination of a register, the WidthMax register which updates and stores the maximum of high-level width of 
face, and WidthMax It consists of a register. 8 bits consists of these operation gestalten for these registers as one 
unit, moreover, a detection span - Count a register - 0 from - it has prepared so that 255 may be taken. 
[0077] Step S4b Count of a line sensor 52 It is 2 from the input port of the microcomputer which set up the 
output from the pixel of the address specified with a register at step SI. It is the step read as a value-ized output. 
Step S4c This 2 It is the step which judges whether it is [ output / which was value-ized ] high-level in a low 
level. Step S4d It is Width then. A register is increased +one. Step S4e It will be step S4f, if it is the step which 
calculates (WidthMax-Width) and judges that positive/negative and this value serves as negative. A WidthMax 
register is updated. Step S4g The termination value of a WidthMax register (LastAdd value of a register) It is 
the step to update. 

[0078] Step S4i Count It is the step to increase +one about a register. Step S4j Count A register is overflow, 255 
[ i.e., ]. It is the step which judges whether it exceeded or not. 

[0079] Step S4k 2 It is Width when the value-ized output is a low level. It is the step which clears a register. 
Step S4h S4m S4n It is the step of the delay which wastes predetermined time amount, respectively and 
arranges the processing time of each loop formation. 

[0080] As flow of this routine, it is Count. A register is 255. It is decision step S4c until it overflows. S4e 
Following 3 In accordance with the loop formation of a passage, it turns around a loop formation in this routine, 
and processing progresses. Moreover, step S4h S4m S4n This 3 It is the time delay step prepared so that the 
processing time of the loop formation of ** might be made the same. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/28/2006 



JP,10-078562,A [DETAILED DESCRIPTION] 



Page 10 of 12 



[0081] ** step S4b ->S4c ->S4d ->S4e ->S4f ->S4g ->S4h ->S4i ->S4j from - S4b Returning loop formation. 
Order is explained for this loop formation later on. Step S4b 1 incorporated from the line sensor 52 2 of a pixel 
A value-ized output is step S4c. It is step S4d if it is judged that it is high-level. Width Numeric value of a 
register Step S4e after increasing one It sets and is Width. The size relation of the numeric value of a register 
and a WidthMax register is compared. 

[0082] It is Width here. It is step S4f if the value of a register is larger than the value of a WidthMax register. It 
is current Width spontaneously. The value of a register is stored in a WidthMax register and a numeric value is 
updated. Furthermore, step S4g It sets and is LastAdd. It is the present Count about the numeric value of a 
register. It updates with the value of a register. Subsequently, step S4h Elapsed time is adjusted and it is step 
S4i. It progresses. Step S4i It is Count of the address count on a line sensor then. +1 is added to a register and 
one is advanced to it. Subsequently, step S4j Count It is 255 when the value of a register is the number of 
pixels, i.e., now. It is step S4b, supposing it judges whether it overflowed or not and is not overflowing. It 
returns and the above-mentioned processing is performed about the following pixel. 

[0083] In addition, Count If the value of a register is overflowing the number of pixels, it will finish processing 
of S4 and will progress to step S5. 

[0084] ** step S4b ->S4c ->S4d ~>S4e ->S4n ->S4i ->S4j from - S4b Returning loop formation. Step S4b - 
>S4c ->S4d ->S4e Processing of until is the same as above **. Step S4e Width It is step S4n if the value of a 
register is smaller than the value of a WidthMax register. They are a WidthMax register and LastAdd 
spontaneously. It passes through adjustment of the processing time, without updating a register, and is step S4i. 
It progresses, step S4i ->S4j from — S4b The returning processing is the same as above **. 
[0085] ** step S4b ->S4c ->S4k ->S4m ->S4i ->S4j from - S4b Returning loop formation. Step S4c One pixel 
in a line sensor (Count the address is specified with the register) 2 If a value-ized output is judged to be a low 
level step S4k Width which progresses and shows high-level width of face a register — a clearance — carrying 
out — step S4m pass adjustment of the processing time — step S4i progressing - henceforth — the above- 
mentioned step S4i ->S4j from — S4b Returning processing is performed. 

[0086] If step S4 shown in drawing 13 is processed, for the high-level maximum width, the address position of 
the termination of a WidthMax register is LastAdd to a WidthMax register. It is stored in a register. In addition, 
detection microcomputer B4 etc. constitutes an element of a width-of-face detection means which detects the 
high-level maximum width. 

[0087] Drawing 14 is the flow chart of processing of step S5 in drawing 12. Here, it is step 4. The obtained 
high-level maximum width (WidthMax register) The address position of termination (LastAdd register) 
Dependability is verified and it is an observer's location, (head positional information) It calculates and is 
PosObs about the location. It stores in a register. In addition, Width-H in drawing The upper limit of 
WidthMax, and Width-L It is the lower limit of WidthMax. 

[0088] It sets to drawing 14 and is step S5a. The start edge of the high-level maximum width is the start edge on 
a line sensor, (minimum value of the detection range) It judges whether it is in agreement. Here, WidthMax- 
(LastAdd+1) is 0. It confirms whether become or not and is 0. If it becomes, since the maximum width of a 
high-level pulse is restricted at the starting point of a line sensor 52 (it is missing), it judges that this acquired 
value is unreliable, and it progresses to the following step S6, without carrying out count and renewal of an 
observer's location. It is 0. If it does not come out, it is step S5b. It progresses. 
[0089] Step S5b The termination of the high-level maximum width is the termination on a line sensor, 
(maximum of the detection range) It judges whether it is in agreement. Here, it is LastAdd+L 0 It confirms 
whether become or not. It is 0. If it becomes, since the termination of the high-level maximum width is in 
agreement with the termination on a line sensor and the maximum width of a high-level pulse is restricted at the 
terminal point of a line sensor (it is missing), it judges that this acquired value is unreliable, and it progresses to 
the following step S6, without carrying out count and renewal of an observer's location. It is 0. If it does not 
come out, it is step S5c. It progresses. 

[0090] Step S5c The value of a WidthMax register is Width-H of a upper limit. It is the step which confirms 
whether exceed or not, and if it seems that a upper limit is exceeded, it will progress to the following step S6, 
without carrying out count and renewal of an observer's location. If a upper limit is not exceeded, it progresses 
to step S5d. 

[0091] It is Width-H of a upper limit here. In the range of this operation gestalt which can be followed, the 
value equivalent to width of face when an observer's head is the nearest, and the width of face which added 
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some margins is set up beforehand. 

[0092] Step S 5d The value of a WidthMax register is Width-L of a lower limit. It is the step which confirms 
whether it is small, and if it seems that it turns around a lower limit the bottom, it will progress to the following 
step S6, without carrying out count and renewal of an observer's location. If a lower limit is not exceeded, it is 
step S5e. It progresses. 

[0093] It is Width-L of a lower limit here. In the range of this operation gestalt which can be followed, the value 
equivalent to width of face when an observer's head is the furthest, and the width of face which lengthened 
some margins is set up beforehand. Step S5c And step S5d The high-level maximum width is the step which 
judges whether it is less than predetermined width of face. 

[0094] Step S5e It is the step which asks for a high-level center position, and it asks by the operation of 
LastAdd-WidthMax/2, and the result is stored in PosObs as an observer's location. The above is processing of 
step S5. In addition, detection microcomputer B4 etc. constitutes an element of a decision means. 
[0095] The output signal of 52 is 2 from a line sensor as mentioned above. It sets to the value-ized processor 
B3, and is 2 of high level or a low level at a predetermined threshold. It changes into a value-ized signal. 
However, if the distance of an observer's depth direction differs, the output values of a line sensor differ. That 
is, if an observer is far, the output of a line sensor 52 will become small, and it is a predetermined threshold The 
circumference of the bottom, and exact 2 A value-ized signal may not no longer be acquired. 
[0096] For this reason, when the output of a line sensor 52 is small, they are infrared rays LED 20. It is 
necessary to raise luminescence reinforcement and to raise the output of a line sensor 52. It is AD converter B 16 
so that detection microcomputer B4 may investigate the integral value (total) or maximum output value of an 
output of a line sensor and this may become fixed with this operation gestalt. And drive circuit B 17 It minds 
and they are infrared rays. 2 which controlled the luminescence reinforcement of LED20 and was stabilized It 
can be made to perform value-ized processing. 

[0097] In addition, in addition to this, it is the amplifier B 14 of the output signal of a line sensor 52. Control 
gain or it is 2. Change the threshold of value-ized processing or it is these 2. 2 similarly stabilized even by even 
combining two or more means of value-ized stability Value-ized processing can be performed. 
[0098] Next, lenticular sheet 1 of this operation gestalt Drawing 1 1 explains the operation which controls a 
location by the servo-system circuit. A servo-system circuit is controlled by servo microcomputer B5 of 
drawing 11. This servo microcomputer B5 is the desirable lenticular sheet 1 which forms a stereoscopic vision 
field for observer location data from detection microcomputer B4 reception and after this corresponding to an 
observer's location. It converts and asks for a location. Lenticular sheet 1 The electrical-potential-difference 
value is changed into digital value by the AD converter built in servo microcomputer B5 by the current position 
being changed into an electrical potential difference by lenticular location sensor B6, such as a potentiometer or 
a hall device, and it is the desirable lenticular sheet 1. Difference with a location is calculated and it is a 
lenticular sheet 1. It is Motor Driver B54 about a controlled variable. It outputs. Motor Driver B54 Sliding 
mechanism B55 It drives and is a lenticular sheet 1. It is made to move to a desirable location and a stereoscopic 
vision field is made to follow an observer's location, in addition, the time of this actuation - oscillator B51 from 
- a clock is supplied to servo microcomputer B5 and timing is taken. 

[0099] thus, the servo microcomputer B5-> Motor Driver B54 -> sliding mechanism B55 - making -> 
lenticular sheet 1 -> lenticular location sensor B6-> servo microcomputer B5 and one loop formation — 
lenticular sheet 1 Migration control is performed. 

[0100] Drawing 15 is the flow chart of the program performed inside servo microcomputer B5. Step S51 It is 
the step which sets up the input/output port of a microcomputer etc., and a setup of the input port of an 
observation location is also performed from detection microcomputer B4 here. 

[0101] Step S52 Lenticular sheet 1 Lenticular sheet 1 which is a location entry-of-data step and is outputted 
from lenticular location sensor B6 A position signal is inputted into the AD converter built in servo 
microcomputer B5, and it is the lenticular sheet 1 as digital value. Location data are obtained. 
[0102] Step S53 It is the input step of the desirable lenticular location of **, an observer's location data are 
inputted from detection microcomputer B4, and it is the desirable lenticular sheet 1. It is the step converted into 
location data. 

[0103] Step S54 Obtained desirable lenticular sheet 1 Location data and current lenticular sheet 1 PID which 
takes the difference of location data and carries out the load of the property of a proportional element (P-action), 
an integral element (integral action), or a derivative element (D action) if needed It is a count step and the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran„web_„cgi_ejje 



3/28/2006 



JP, 10-078562, A [DETAILED DESCRIPTION] 



Page 12 of 12 



controlled variable to need is calculated. 

[0104] Step S55 PWM It is the step of an output and is step S54. Based on the obtained controlled variable, the 
duty of the pulse of the electrical potential difference impressed to a motor is changed, and it is a lenticular 
sheet L It is made to move. This step S55 After finishing, it is step S52. A return endless loop is made. 
[0105] Operation gestalt 2 Although modulated and floodlighted infrared light on an observer's head, the 
reflected light was detected with the light-receiving means of a line sensor, the output was processed 
appropriately and an observer's head location is detected, since the line sensor which has a sensitivity profile in 
a horizontal chisel in that case was used, the image processing of an observer's vertical direction can be omitted, 
the amount of operations can be lessened, and a stereoscopic vision field can be made to follow a high speed 
with simple structure. 

[0106] In addition, although each above operation gestalt was the solid display unit of a lenticular lens method, 
also in the solid display unit which displays a binocular parallax image using deviation optical elements, such as 
a parallax barrier method, it is possible to detect an observer's head location with the same configuration as the 
above operation gestalt fundamentally, to move this parallax barrier etc. based on this observer's head location, 
and to move a stereoscopic vision field. 
[0107] 

[Effect of the Invention] Though it is simple structure by this invention's modulating and floodlighting infrared 
light on an observer's head by the above configuration or it detects the reflected light with two or more light- 
receiving means, and detecting the reflected light with the light-receiving means of a line sensor, processing the 
output appropriately, and detecting an observer's head location, a solid display unit with possible making a 
stereoscopic vision field follow a high speed is attained. 
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TECHNICAL FIELD 



[Field of the Invention] Especially this invention is suitable for television which displays a solid image about a 
solid display unit, video, a computer screen, a game machine, etc. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, as a method of a solid display, a polarization condition is 
changed, respectively, the parallax image for right eyes and the parallax image for left eyes are displayed, and 
there is a thing which an observer separates a parallax image on either side using polarization glasses, and 
makes check by looking as a solid image. For example, in order to change the polarization condition of a 
parallax image on either side, a liquid crystal shutter is prepared in a display side, a polarization condition is 
changed synchronizing with the field signal of the display image of a display, and the method which the 
observer who covered polarization glasses separates an one eye [ every ] right-and-left image by time sharing, 
and makes stereoscopic vision possible is put in practical use. 

[0003] Furthermore, a liquid crystal shutter is formed in a glasses side, a parallax image on either side is made 
to check by looking appropriately by synchronizing this with the display image of a monitor, and some methods 
of making an observer recognize a solid image etc. are also put in practical use. 

[0004] However, by these methods, the observer had the fault that the glasses for stereoscopic vision always 
had to be covered. 

[0005] To it, as a solid display method which does not use polarization glasses, a lenticular lens is prepared in 
the front face of an image display side, and there is a lenticular lens method which separates the image which is 
in an eye on either side spatially. 

[0006] Drawing 16 is the explanatory view of the solid display unit of the conventional lenticular lens method. 
The inside of drawing, and 151 It is a liquid crystal display and is the display picture element part 153 of liquid 
crystal. A glass substrate 152 and 154 It is formed in between. Liquid crystal display 151 Lenticular lens 155 
with which a cross section is from the cylindrical lens of a large number respectively prolonged in the direction 
of a right angle of space in the shape of a semicircle like illustration on an observer side He has prepared and is 
trying to locate the display picture element part 153 of liquid crystal in the focal plane. 
[0007] display picture element part 153 **** — the stripe image is displayed. This stripe image is explained. 
Stripe images are two or more parallax images from two or more views, (image with parallax) It compounds. 
For compounding a stripe image, it is at least 2. The parallax image of ** is needed. Here, the parallax image 
corresponding to RS and a left eye for the parallax image corresponding to a right eye is set to LS. It is the pixel 
group of the shape of a longwise stripe about each parallax image, (henceforth a stripe pixel) It divides into Ri 
and Li (i= 1, 2, 3 ...). And the stripe pixel obtained from each parallax image is arranged by turns, namely, it is 
each stripe pixel Rl, L2, R3, and L4 .... (or LI, R2, L3, R4, ....) It arranges and is 1. It is the stripe image which 
constituted the image of **. 3 hereafter said on these specifications A dimension image is this stripe image. 
Moreover, it is called stripe composition to form the above stripe image. 

[0008] if - a parallax image - A, B, and C 3 if it is ** - a stripe image - each stripe pixel - Al, B-2, C3, A4, 
B5, C6, .... or Bl and C2, A3, B4, and C5 and A6 .... or - CI, A2, B3, C4, A5, and B6 - it becomes the image 
compared with .... 

[0009] display picture element part 153 **** - the stripe pixel for right eyes of the shape of a stripe prolonged 
in the direction of a right angle of space like illustration corresponding to one pitch of a lenticular lens (black- 
lacquered part), and the stripe pixel for left eyes (part of void) - a pair — carrying out - alternation arranging 
— **** — the flux of light from these stripe pixels — lenticular lens 155 It separates into a field with an 
observers right eye ER and a left eye EL optically, and stereoscopic vision becomes possible. 
[0010] the inside of drawing - display 151 the common area which has shown both ends and the spatial field 
which can observe the object for the right eyes of a central part, and each of the image for left eyes, carries out 
right-and-left separation and is visible to an observer eye ( the both-eyes center distance is e) over the whole 
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screen surface — stereoscopic vision field 156 of the thick wire part in drawing it is . In addition, this 
stereoscopic vision field 156 Right-and-left separation is carried out also in an adjoining field (un-illustrating), 
and the stereoscopic vision field which can carry out stereoscopic vision exists. 

[0011] Moreover, as a glasses-less three dimentional display method, there is a parallax barrier method other 
than the above-mentioned lenticular lens method. Hereafter, this PARAKKUSU barrier method is explained. 
[0012] As for the solid image display method using a parallax barrier, the technique is indicated by S.H.Kaplan. 
(21 59 "Theory of Parallax Barriers", J.SMPTE, Vol. No. 7, pp.11- 1952) . By displaying the stripe image 
compounded from the parallax image on either side previously explained also in this method, and minding the 
slit (called a parallax barrier) which has predetermined opening prepared in the location which only a 
predetermined distance separated from this stripe image, an observer separates and observes the parallax image 
corresponding to each eye by the eye of each right and left, and acquires stereoscopic vision. 
[0013] With such conventional equipment, it is this 2 like the usual television It was not able to be used as a 
dimension image display device. 

[0014] Then, in JP,3-1 19889,A and JP,5- 122733, A, a parallax barrier is electronically formed by a transparency 
mold liquid crystal device etc., and the solid image display device controls a configuration, a location, etc. of a 
parallax barrier electronically and it was made to change is indicated. 

[0015] Drawing 17 is the important section schematic diagram of the solid image display device currently 
indicated by JP,3-119889,A. With this equipment, it is the image display side 101. Thickness d Spacer 102 
Electronic formula parallax barrier 103 which minds and consists of a transparency mold liquid crystal display 
component It arranges, image display side 101 **** - 2 the stripe image of the length constituted from a 
parallax image picturized a direction or from many - displaying - on the other hand -- electronic formula 
parallax barrier 103 **** - XY address - microcomputer 104 etc. - by specifying by the control means, a 
parallax barrier is formed in the location of the arbitration on a barrier side, and stereoscopic vision is made 
possible according to the principle of said parallax barrier. 

[0016] It sets to this equipment and is 2. In case dimension image display is performed, it is the electronic 
formula parallax barrier 103. It is 2 by stopping formation of a barrier stripe and changing into a transparent and 
colorless condition over the whole region of an image display field. Dimension image display is performed. 
Usual 2 which was not made by the solid image display method using the conventional parallax barrier by this 
Compatibility with a dimension image display device is realized. 

[0017] Drawing 18 is the important section schematic diagram of the liquid crystal panel display currently 
indicated by JP,3~ 119889, A and the solid image display device constituted by the electronic formula barrier. 
With this solid image display device, it is 2. The liquid crystal layer 1 15 of **, and 125 It is 2, respectively. The 
polarizing plate 111 of **, and 118 121 And 128 It inserts and is the liquid crystal layer 115. An image display 
means and liquid crystal layer 125 It is made the configuration made into electronic formula barrier means 
forming. 

[0018] It also sets to this equipment and is 2. In case dimension image display is performed, it is the liquid 
crystal layer 125. It is 2 by stopping formation of a barrier stripe and changing into a transparent and colorless 
condition over the whole region of an image display field. Dimension image display is performed and it is usual 
2. Compatibility with a dimension image display device is realized. 

[0019] Moreover, electronic formula parallax barrier 103 which changes from a transparency mold liquid 
crystal display component to JP,5-122733,A as shown in drawing 19 It considers as the configuration of 
arbitration which can make only a field generate the pattern of a barrier stripe in part, and is 3. A dimension 
image and 2 The example which made it possible to indicate the dimension image by mixture within the same 
screen is indicated. 

[0020] The range which whose width of face of the field which can carry out stereoscopic vision is narrow, and 
can carry out stereoscopic vision of the observer in the solid display unit which constitutes and displays a stripe 
image like the lenticular lens method explained in the top or a parallax barrier method, and makes stereoscopic 
vision possible has only the one half of the width of face of about 65mm of both-eyes center distances at the 
maximum. Therefore, the observer needed to observe the location of the head, as it fixed, and he had the fault of 
it having been stabilized and being hard to carry out stereoscopic vision. 

[0021] To it, in order to make the field of this stereoscopic vision large, the location of an observer's both eyes 
is detected, and the method which extends a stereoscopic vision field is proposed at JP,2-44995,A by carrying 
out migration control of the relative position of the longitudinal direction of a lenticular lens and a display 
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device according to this. 

[0022] Moreover, in JP,2-50145,A, an observer's both-eyes location is detected, the location of right and left of 
the stripe pixel of the parallax image for right eyes corresponding to a lenticular lens and the parallax image for 
left eyes is replaced with the signal, and the method which makes a stereoscopic vision field large is proposed. 
[0023] Here, the means which detects the location of an observer's both eyes and makes a stereoscopic vision 
field large is explained briefly. As a detection means of an observer's both-eyes location, an observer is arrested 
with a camera, the profile is extracted or the image-processing approaches, such as looking for an observer with 
pattern matching, are proposed. 

[0024] Drawing 20 is the explanatory view of the principle which a lenticular lens is made to follow on the 
occasion of migration of an observer's longitudinal direction in a lenticular lens method. 400 in drawing It is an 
observer before a change and, for 400', an observer is distance a from a position to a longitudinal direction. It is 
a location when moving. 401 It is one cylindrical lens which constitutes a ** lenticular lens, and 401' follows a 
watcher and is this cylindrical lens after migration, b It is the movement magnitude of a cylindrical lens (= 
lenticular lens), and 402 at the time of The display picture element part and f which display a right stripe 
pixel (black painting) and a left stripe pixel (void) The focal distance of a cylindrical lens, and S It is 
observation distance. 

[0025] usually, the time of the relation of S»f being realized — an observer's longitudinal direction — a if only 
following bb=f-a/S moves a lenticular lens to migration — a stereoscopic vision field — a longitudinal direction - 
- a only — it moves. 

[0026] In addition, although the example to which a lens is moved here was explained, it is the display picture 
element part 402. The same effectiveness is acquired even if it makes it move to a lenticular lens. 
[0027] In the top, when an observer moved to a longitudinal direction to a solid display, the principle which a 
stereoscopic vision field is made to follow was explained. However, an observer may move not only in a 
longitudinal direction but in the depth direction to a solid display, and it may separate from him from a 
stereoscopic vision field in the depth direction depending on the case. 

[0028] The proposal which solves this trouble in JP,4-122922,A is 3 lenticular. It is indicated by the method 
which indicates the dimension image by projection. By this proposal, the location of an observer's depth 
direction is also detected and stereoscopic vision flattery of the depth direction is also enabled at coincidence. 
[0029] Two or more following approaches are indicated by above-mentioned JP,2-50145,A as a location 
detection means of an observer's longitudinal direction. 

(a) Mainly floodlight infrared radiation and detect the return light. 

(b) Project infrared light on an observer and it is Rhine-like CCD about the reflected light from an observer. It 
wins popularity and detects to image sensors. 

(c) Project infrared radiation from an observer tooth back, and detect from the quantity of light distribution of 
an electric eye prepared in the front face. 

(d) Perform profile extract processing from an observer's image with a TV camera, and an image recognition 
technique detects a both-eyes location further. 

[0030] Moreover, two or more following means are indicated by above-mentioned JP,4- 122922, A as a location 
detection means of the depth direction. 

(a) It is a distance detector using infrared radiation 2 The **** approach for bases. 

(b) 2 Approach by the image processing of the camera of a base. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Though it is simple structure by this invention's modulating and floodlighting infrared 
light on an observer's head by the above configuration or it detects the reflected light with two or more light- 
receiving means, and detecting the reflected light with the light-receiving means of a line sensor, processing the 
output appropriately, and detecting an observer's head location, a solid display unit with possible making a 
stereoscopic vision field follow a high speed is attained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The following technical problems occurred in the above-mentioned 
conventional solid display unit. 

[0032] (1) In what detects an observer's location by infrared light emitting/receiving, since distinction of the 
return light from an observer and noise light does not stick when there is a noise which otherwise generates 
infrared light according to an exposure and light-receiving of mere infrared radiation, it has a bad influence on 
detection precision and detection dependability. 

[0033] (2) The observer was picturized with the camera etc., in the solid display unit which detects the 
observation location by the image processing, the huge operation was needed for detection, and high-speed 
detection became difficult, therefore the rate of flattery of a stereoscopic vision field became slow, and a 
satisfying slew rate was not able to be secured. Furthermore, since a high speed and a highly efficient 
calculation function were needed as equipment, there was a problem used as cost quantity. 
[0034] The purpose of this invention is offer of a solid display unit with possible making a stereoscopic vision 
field follow a high speed, though it is simple structure by modulating and floodlighting infrared light on an 
observer's head or it detects the reflected light with two or more light-receiving means, detecting the reflected 
light with the light-receiving means of a line sensor, processing the output appropriately, and detecting an 
observer's head location. 
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MEANS 



[Means for Solving the Problem] Solid display unit of this invention (1-1) The parallax image for right eyes and 
the parallax image for left eyes are divided into a stripe-like stripe pixel, respectively. The stripe image which 
puts these stripe pixels in order in predetermined sequence, and constitutes them is displayed on an image 
display means. In the solid display unit which a binocular parallax image is displayed [ display unit ] for the 
flux of light from this stripe image by deviation optical elements, such as a lenticular lens and a parallax barrier, 
and a predetermined stereoscopic vision field is formed [ display unit ], and makes an observer observe a 
stereoscopic model It has the head location detection means equipped with an infrared light floodlighting means 
to irradiate by the infrared light which modulated this observer, and a light-receiving means to receive 
alternatively the modulated this infrared light which this observer reflects. The means to which a stereoscopic 
vision field is moved based on this observers head location which this head location detection means detects is 
characterized by making this stereoscopic vision field follow etc. 

[0036] Especially (1-1-1), A means to make said stereoscopic vision field follow moves deviation optical 
elements, such as said lenticular lens or said parallax barrier, based on said observer's head location, and moves 
said stereoscopic vision field. . 

(1-1-2) Said infrared light floodlighting means has a diaphragm means to restrict the floodlighting range of the 
vertical direction. 

(1-1-3) Said infrared light floodlighting means or an infrared light light-receiving means has the adjustment 
device in which the direction of radiation or the light-receiving direction of said infrared light can be adjusted in 
a vertical plane. 

(1-1-4) Said infrared light floodlighting means modulates the infrared light which this irradiates on a 
predetermined frequency, and said light-receiving means receives the infrared light which said observer reflects 
with a synchronous means synchronizing with this modulation. 

(1-1-5) The modulation frequency of said infrared light floodlighting means is set up so that it may differ from 
the integral multiple of the display frequency of said image display means. 

(1-1-6) In case the infrared light which said observer reflects is received with said light-receiving means, 
control the luminescence reinforcement of said infrared light luminescence means so that the amount of the 
infrared light which this light-receiving means receives becomes fixed. 

(1-1-7) said head location detection means — 2 said light-receiving means of ** - horizontal - detaching — 
having - this - 2 from the difference of the output of the light-receiving means of ** - this - difference - this 
— 2 Said observers head location is detected from the value which **(ed) by the output sum of the light- 
receiving means of**. 

(1-1-8) Said light-receiving means is a line sensor which has arranged two or more pixels horizontally, carries 
out image formation of said observer's image on this line sensor, and detects this observer's head location based 
on the center-of-gravity location of this image detected from the signal from this line sensor. 
(1-1-9) the signal from each pixel of said line sensor - 2 a value-ized means - a predetermined threshold - 2 of 
high level or a low level a value - changing - this 2 If it is the high-level maximum width or negative logic 
of a signal value-ized, a width-of-face detection means will detect the maximum width of a low level, and let 
the center position be said observer's head location. 

(1-1-10) Control the luminescence reinforcement of said infrared light floodlighting means according to the 
maximum or the integral value of a signal from each pixel of said line sensor. 

(1-1-1 1) Control the amplification factor of the signal from this line sensor according to the maximum or the 
integral value of a signal from each pixel of said line sensor. 
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(1-1-12) Control said threshold according to the maximum or the integral value of an output from each pixel of 
said line sensor. 

(1-1-13) Said detected high-level maximum width judges with a decision means whether it is less than the range 
of predetermined width of face, and updates said observer's head positional information at the time less than of 
the range of predetermined width of face. 

(1-1-14) Judge with a decision means whether either of the both ends of said detected high-level maximum 
width is in agreement with the maximum of the detection range, or the minimum value, and when not in 
agreement, update said observer's head positional information. It is characterized by things etc. 
[0037] 

[Embodiment of the Invention] Drawing 1 Operation gestalt 1 of the solid display unit of ******** it is an 
external view. This operation gestalt is the solid display unit which used the lenticular lens method, drawing 7 
from the following and drawing 1 using — operation gestalt 1 ******** — it explains. 
[0038] Drawing 1 Inside and 500 It is the notation of this whole equipment. 600 It is the solid image display 
section using a ** lenticular lens method. 300 It is a ****** location detection sensor and is an infrared light 
floodlighting system, (infrared light floodlighting means) Light-receiving system (light-receiving means) It has 
and an observer's head location is detected. In addition, this head location detection sensor 300 It has the 
adjustment device, i.e., the include-angle adjustment device of the vertical direction, in which the direction of 
radiation and the light-receiving direction of infrared light of [ within a vertical plane ] can be adjusted 
according to an observer's physique. Drawing 2 ****** gestalt 1 It is the block diagram of a system. The inside 
of drawing, and 1 It is a lenticular lens (it calls for short that it is lenticular henceforth), and is the image display 
means 2. It receives and can move to a longitudinal direction, image display means 2 For example, a liquid 
crystal display component, a plasma display device, and CRT etc. — it constitutes and the stripe image 
mentioned later is displayed. 

[0039] 400 ******** and 300 The aforementioned head location detection sensor and 3 Head location detection 
sensor 300 from — it is the head location detector which processes a signal. 4 It is the controller which controls 
the ****** gestalt 1 whole, and is the head location detector 3. The acquired head positional information is also 
inputted into this controller as one signal. 5 It is a ** sliding mechanism and is the specified quantity image 
display means 2 about a lenticular sheet 1. It receives and is made to move to a longitudinal direction. 6 ** 
sliding mechanism 5 It is the slide drive circuit to drive. 

[0040] in addition, the head location detection sensor 300 and the head location detector 3 etc. — an element of a 
head location detection means is constituted, moreover, a sliding mechanism 5 and the slide drive circuit 6 etc. - 
- an element of a means which a stereoscopic vision field is made to follow is constituted. 
[0041] Drawing 3 ****** gestalt 1 Sliding mechanism 5 It is an explanatory view, inside of drawing, and la — 
lenticular sheet 1 The pin prepared in one, and lb, lc, Id and le are the mounting eyes of a spring. 10a 10b, 
10c, and lOd Lenticular sheet 1 It is the parallel flat spring which presupposes only at a longitudinal direction 
that it is movable, and supports only predetermined spacing floating from a housing (un-illustrating). 
[0042] 1 1 is 1 la. Slot 1 lb which rotates as the center of rotation and which is a lever and was prepared in this 
Engaged lenticular sheet 1 Pin la is minded and it is a lenticular sheet 1. Migration control is carried out at right 
and left. 1 lc It is the sector gear prepared in a part of ** lever. The DC motor which is a source of power for 12 
to rotate this lever, and 13 are sector gear 1 lc of a lever 1 1. He is a gearing for minding and making power 
transmit. 

[0043] A permanent magnet for 14 to generate a field and 15 are the hall devices which detect the flux density 
of a magnet 14, and are a lenticular sheet 1. It is detected as a changed part of this magnetic flux, and movement 
magnitude is a lenticular sheet 1 based on this value. Feedback control of the amount of slides is carried out. 
[0044] Drawing 4 ****** gestalt 1 Head location detection sensor 300 It is an important section perspective 
view. The infrared emitting diode (infrared rays LED) whose 20 are the light source for floodlighting, and 21 
are the cylindrical lenses for irradiating the head above an observer's shoulder among drawing. B It is a 
diaphragm means to restrict the floodlighting range of the vertical direction of the exposure flux of light from 
****** j n f rarec j LED 20, a cylindrical lens 21, and diaphragm means B etc. — infrared light floodlighting 
system (infrared light floodlighting means) An element of 34 is constituted. 

[0045] 22R 22L The condensing lens and 23R which condense the reflected light of the infrared light 
floodlighted to the observer 23L The infrared light transparency filter and 24R which shade except infrared light 
24L It is the photo transistor which receives infrared light and is changed into an electrical signal, condensing 
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lens 22R, infrared light transparency filter 23R, and photo transistor 24R etc. - right-hand side light-receiving 
system (light-receiving means) 30R an element - constituting - **** - condensing lens 22L, infrared light 
transparency filter 23L, and photo transistor 24L etc. - left-hand side light-receiving system (light-receiving 
means) 30L An element is constituted. In addition, R given to a notation in this specification And L It expresses 
that they are a right-hand side element and a left-hand side element, respectively. 

[0046] Drawing 5 ****** location detection sensor 300 It is the explanatory view of a detection principle, the 
inside of drawing, and x The movement magnitude of the head from the center position (shaft of a sensor) of a 
sensor, and S Observer 400 from - photo transistor 24R 24L distance with the connected line, and LL — 
observer 400 from - photo transistor 24L up to - distance and LR - observer 400 from - photo transistor 24R 
up to — distance and d They are a photo transistor and the distance based on sensors. 
[0047] Drawing 6 In a **** operation gestalt, it is the output Fig. of a photo transistor for which the artificer 
asked experimentally. The inside of drawing and VR are photo transistor 24R. The output of photo transistor 
24L and VP of an output and VL are the peaks of an output value, these outputs - observer 400 from — the 
location of the shortest [ distance / LR and LL / to a photo transistor ], i.e., the location as for which an observer 
does a right pair to each photo transistor, i.e., x=d, And it becomes max in the location of x=-d. According to 
experimental data, since the output of each photo transistor serves as a quadratic curve in approximation near 
the maximum, alpha, then each output are expressed as VR= VP-alpha (x-d) 2 VL= VP-alpha (x+d) 2 in the 
synthetic parameter of the optical system of a photo transistor, or an electric system. If these differences are 
taken, it is set to VR-VL=4dalphax and is an observer's migration length x. 2 It turns out that the output 
difference of the photo detector of ** is in proportionality. 

[0048] moreover, the relation explained by drawing 20 of the conventional example - x=a it is — since — 
lenticular sheet 1 for making a stereoscopic vision field follow migration of an observer's longitudinal direction 
Movement magnitude b Lenticular sheet 1 the focal distance of the cylindrical lens to constitute — f ** — it 
carries out and becomes b=f(VR-VL)/(4dalphaS). 

[0049] Drawing 7 ****** gestalt 1 It is a block diagram showing the flow of a signal. This explains the flow of 
processing of the operation gestalt 1. Inside of drawing, and 30R 30L It is the right-hand side light-receiving 
system and left-hand side light-receiving system which were explained above. 31R 31L Pre amplifier and 32R 
which carry out alternating current amplification of the signal from each light-receiving system to a suitable 
output 32L The rectifier circuit and 33R which rectify the AC signal from each pre amplifier 33L It is the low 
pass filter which graduates the signal rectified in each rectifier circuit. 

[0050] For 34, the infrared light floodlighting system explained above and 35 are infrared rays LED by the 
predetermined control signal. LED which controls and drives luminescence timing and luminescence 
reinforcement It is a driver. 36 is OSC. for a modulation, modulates floodlighting light on a predetermined 
frequency, and removes the effect of disturbance light other than infrared light floodlighting systems, such as an 
indoor fluorescent lamp. The signal for this modulation has removed the effect of disturbance light by supplying 
and synchronizing in an infrared light floodlighting system and pre amplifier 31R and 31L. Moreover, this 
modulation frequency is the image display means 2. It sets up so that it may differ from the integral multiple of 
a display frequency, and effect from image display is made small, in addition, the object for a modulation - 
OSC.36 and LED A driver 35, pre amplifier, etc. constitute an element of a synchronous means, low pass filter 
33R equivalent to the output VR which explained 37 above from - low pass filter 33L equivalent to a signal 
and an output VL from - it is the subtracter which calculates the difference of a signal and this value shows an 
observer's head location. 

[0051] 38 - low pass filter 33R 33L from - it is the adder which asks for the sum of the value of a signal, and 
this value represents the reinforcement of the quantity of light which has reached the observer. 
[0052] the quantity of light predetermined in 39, and the output of the quantity of light calculated with the adder 
38 - the subtractor for calculating difference and 40 are the quantity of light error amplifier for amplifying the 
difference of the quantity of light. It is through LED about a subtractor 39 and the quantity of light error 
amplifier 40 so that the value of an adder 38 may always become fixed with this operation gestalt. Feedback is 
hung on a driver 35. Thereby, it is drawing 6. Head location x Output V The output which relation became the 
same almost always and was stabilized comes to be obtained. Furthermore, (VR-VL)/(VR+VL) By calculating, 
the stable output is obtained further. 

[0053] 41 is an observer's head position signal and lenticular sheet 1 which were obtained from the subtractor 
37. It is the tuning amplifier for taking adjustment with the signal for carrying out movable. The power 
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amplification constituted from a power transistor etc. in order that a subtractor for 42 to constitute the feedback 
control system of a sliding mechanism and 43 might carry out the signal of a subtractor 42 and magnification or 
the servo error amplifier for finding the integral or differentiating, and 44 might carry out power amplification 
of the signal of the servo error amplifier 43, and 45 are drawing 3. It is a sliding mechanism and is a lenticular 
sheet 1. It is made to move. 46 is drawing 3. It is a permanent magnet 14 and the lenticular location sensor 
which added the electronic circuitry for detection to the hall device 15, and is a lenticular sheet L A location is 
detected. 

[0054] such an equipment configuration — setting — observation distance S a basis — the movement magnitude 
x of an observer's head location — asking ~ lenticular sheet 1 b only — if it is made to move, a stereoscopic 
vision field can be made to follow synchronizing with migration of an observer 

[0055] According to this operation gestalt, it is possible to face to detect an observer's head location, to remove 
the effect of disturbance light compared with the approach by the conventional image processing, and to detect 
the location at a high speed more with a simple configuration. 

[0056] next, operation gestalt 2 ******** — it explains, operation gestalt 1 **** — the return luminous intensity 
of infrared light - detecting - an observer's migration length x Since it asked, detection might become unstable 
with a difference and observation distance of an observer's reflection factor. Operation gestalt 2 This trouble is 
canceled. 

[0057] Operation gestalt 2 It sets, infrared radiation is projected on an observer's head, image formation of an 
observer's image is carried out to a line sensor using that return light, an observer's head location is detected 
from the profile of the observer head on it, and it is this head location, (observation location) To a basis, it is a 
lenticular sheet 1. It is made to slide to a longitudinal direction mechanically, and a stereoscopic vision field is 
followed. In addition, operation gestalt 2 A line sensor is a charge-coupled device (CCD) which has arranged 
two or more pixels horizontally. It uses. 

[0058] Drawing 8 Operation gestalt 2 of the solid display unit of ******** It is the important section 
perspective view of the head location detection sensor 300. 20 The inside of drawing, and 21 B It is the same 
infrared emitting diode as the operation gestalt 1, a cylindrical lens, and a diaphragm means, and the 
floodlighting system B 1 is constituted. The light-receiving lens to which image formation of an observer's 
image which 50 floodlighted infrared light and was illuminated is carried out, the infrared light transparency 
filter with which 51 shades except infrared light, and 52 are the line sensors formed at a level with the image 
formation location of the light-receiving lens 50, by the circuit for read-out, measure the strength of the light 
and change the single dimension light-receiving reinforcement of the longitudinal direction of a sensor into an 
electric signal. In addition, a lens 50, the infrared light transparency filter 51, and line sensor 52 grade are a 
light-receiving system, (light-receiving means) An element of B-2 is constituted. 

[0059] Drawing 9 ****** gestalt 2 Head location detection sensor 300 It is the explanatory view of a detection 
principle. Operation gestalt 1 He is an observer 400 similarly. Infrared rays LED 20 It is illuminated by the 
cylindrical lens 21. Only the light-receiving system is illustrated in this Fig. Observer 400 illuminated by the 
infrared light floodlighting system Image formation of the image is carried out on a line sensor 52 with a lens 
50. Since an observer's part which carried out image formation on the line sensor 52 has brightness higher than 
other parts, if this part is detected and a center of gravity is calculated, an observer's head location will be 
obtained. 

[0060] The procedure below an outline performs detection of this observer's head location. 
** Project infrared light on an observer head. 

** Carry out image formation of an observer's head image on a line sensor through an infrared transparency 
filter. 

** Amplify the analog signal of a line sensor to proper level, 

** About the analog signal of the amplified line sensor, it is high level somewhat from a background noise, 
(threshold) It compares and is 2. It changes into a value-ized signal. Here, since the part with high-level level is 
a part near a sensor (display), it can be considered that it is an observer. 

** 2 The value-ized high-level width of face is detected, and the width of face considers as an observer's head 
location in quest of the center position of the high-level maximum width by using the largest part as an observer 
head. 

** Head location data which will have been memorized in equipment if the dependability of the above- 
mentioned count is checked and predetermined conditions are fulfilled (head positional information) It updates. 
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Moreover, linearity amendment is performed if needed. 

** Transmit the obtained observer location data to the servo-system circuit to which a lenticular sheet is made 
to slide. 

[0061] Following and operation gestalt 2 Order is explained for an operation later on. Drawing 10 is a head 
location detection value and a lenticular sheet L It is the explanatory view of the relation of the amount of 
slides. And drawing 10 (A) Head location detection sensor 300 An operation explanatory view and drawing 10 
(B) Lenticular sheet 1 It is the explanatory view of movement magnitude, the inside of drawing, and SD - the 
distance from an observer to the lens 50 of a head location detection sensor, and 400' — the observer location 
after migration, and SD 1 the distance from the observer after migration to a lens 50, and fD — the focal distance 
of a lens 50, and thetaD Observer 400 the straight line which connects the principal point of a lens 50 — the 
datum line (optical axis of a light-receiving system) The include angle to make and xD are head detection 
locations which a line sensor 52 detects. 

[0062] Drawing 10 (B) Setting, 1L is a lenticular sheet L One cylindrical lens and f to constitute The focal 
distance, SL, and SL' of this cylindrical lens The distance from an image display means to an observer, and b 
Lenticular sheet 1 Movement magnitude and thetaL It is the include angle of the line and the datum line which 
connect the principal point of cylindrical-lens 1L to an observer to make. 

[0063] Drawing 10 (A) He is an observer 400, if it sets and the depth of field of a lens 50 are enough. 
Regardless of a location, it is thetaD. The relation of xD turns into proportionality. 

[0064] Moreover, drawing 10 (B) He is an observer 400 then. Regardless of distance, it is thetaL. b Relation is 
in proportionality. In one solid display unit, it is thetaD. thetaL Since it becomes the same value, it is xD and the 
lenticular sheet 1 of a head location detection value. The amount b of slides Since what is necessary is just to 
make it proportionality, it is the amount b of slides based on the detection value xD regardless of an observer's 
distance. It is controlling and flattery of a stereoscopic vision field can be realized. 
[0065] Drawing 11 is the operation gestalt 2. It is the block diagram showing the whole configuration, the 
inside of drawing, and B 1 — a floodlighting system — it is — infrared rays LED — it consists of a cylindrical lens 
21 which extracts 20 and this infrared light to the flux of light of the shape of a beam long in a longitudinal 
direction, and is driving by the predetermined approach. B-2 is a light-receiving system and consists of a line 
sensor 52 which changes the image by which image formation was carried out to the light-receiving lens 50 for 
carrying out image formation of the infrared (IR) filter 51 and an observer's head image which penetrate the 
illuminated return light from an observer into an electrical signal. 

[0066] this line sensor — charge-coupled device (CCD) it is — since - since this line sensor 52 is driven - 1 of 
detection microcomputer B4 to a line sensor The shift pulse which determines a scan time, and oscillator Bll 
from - counting-down circuit B 12 It minds, the clock for a line sensor drive and the clock for data read-out are 
supplied, and the luminance signal of each pixel is outputted with an analog quantity. 
[0067] B3 - 2 Value-ized processor (2 value-ized means) it is — amplifier B 14 which amplifies the analog 
signal acquired from the line sensor 52 to a suitable value with a certain amplification factor a certain threshold 
-- comparing — 2 of high level or a low level Comparator B 15 changed into a value from — it has become. B4 is 
a detection microcomputer and is 2. The signal from the value-ized processor B3 is received, and it is count of 
an observer's location, and 2. It processes transmitting the dependability check of a value-ized signal or a count 
result, and count data to servo microcomputer B5 etc. 

[0068] B5 is the desirable lenticular sheet 1 for being a servo microcomputer, receiving observer location data 
from detection microcomputer B4, and making a stereoscopic vision field follow from this. A location is 
converted, a controlled variable is calculated as compared with the lenticular positional information from 
lenticular location sensor B6, and it is Motor Driver B54 of the slide drive system B7 about this. It outputs. 
[0069] the slide drive system B7 drawing 3 Sliding mechanism B55 which consists of the lenticular slide 
support device and lenticular motor which were explained, a moderation gear, etc. Motor Driver B54 etc. — it 
has, and a lenticular right-and-left location is controlled in response to the control signal from servo 
microcomputer B5, and a stereoscopic vision field is made to follow to an observer location 
[0070] It sets to drawing 1 1 and is an oscillator Bll. While supplying a basic clock to microcomputer B4 for 
detection, it is a counting-down circuit B 12 about the same basic clock. The formed clock which supplies and 
carries out dividing is supplied to the line sensor 52. Moreover, 1 of a line sensor 52 The software of detection 
microcomputer B4 generates the shift pulse which determines a scan time, it is outputted to a line sensor 52, and 
is controlling this. It is the amplifier B 14 with which this signal performs subtraction and magnification since 

http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/28/2006 



JP,10-078562,A [MEANS] 



Page 6 of 9 



the analog signal from a line sensor 52 is feeble and a part for direct-current bias is included. It amplifies to 
suitable level. It is a comparator B 15 about this amplified signal It compares with a certain threshold and is 2. It 
is inputted into detection microcomputer B4 as a value-ized signal, and an observer's head location is detected 
here. 

[0071] Moreover, it is DA converter B 16 from detection microcomputer B4. A signal is taken out and it is the 
drive circuit B 17. It minds and they are infrared rays LED 20. Luminescence reinforcement is controlled and an 
observer's exposure reinforcement is controlled appropriately. 

[0072] In an observer's location detection, it is the floodlighting system Bl in the block diagram of drawing 11, 

light-receiving system B-2, and 2. Although the value-ized processor B3, detection microcomputer B4, etc. are 

related, the software processing inside detection microcomputer B4 is mainly explained here. 

[0073] Drawing 12 is the flow chart of the program performed inside detection microcomputer B4. This is 

explained. 

[0074] Step SI is a step which sets up the input/output port of a microcomputer etc., and is 2. It is 2 by the 
value-ized processor. A setup of the input port of the value-ized signal is also performed here. At step S2, it is 1 
of a line sensor. The shift pulse which reads with a scan time and determines start time is generated. Step S3 is a 
step which carries out the standby to the read-out location on the line sensor to which the image is connected 
optically. It is the brightness signal of an object including the observer whom a line sensor 52 outputs in step S4 
1 Pixel [ every ] sequential incorporation and its 2 It is the step which asks for the high-level width of face of 
the value-ized output one by one, and asks for the high-level maximum width and its location. (Processing of 
this step is explained independently.) Step S5 is a step which verifies the dependability of the maximum width 
and calculates an observer's location (core of a pulse) from the high-level width of face and the high-level 
location which were obtained. (Processing of this step is explained independently.) Step S6 is a step which 
carries out linearity amendment of the nonlinear part (both ends) of a sensor output. Step S7 is a step which 
transmits an observer's obtained location data to the servo circuit containing servo microcomputer B5. Step S8 
is based on the output of the line sensor 52 detected now, and they are infrared rays LED 20. It is the step which 
controls luminescence reinforcement. Step S9 detects an observer's location next, is standby until it corresponds 
to this, will progress again after predetermined time at step S2, and will constitute an endless loop from a step 
S2 between S9. 

[0075] Drawing 13 is 2 performed by step S4 in detection microcomputer B4 explained by drawing 12. It is the 
flow chart of the program which asks for the high-level maximum width of a value-ized output. This is 
explained. 

[0076] Step S4a It is the register used by this routine compulsorily 0 It is the step to clear. The register used 
here is the count of this loop formation, i.e., the read-out location on a line sensor, (address) Shown Count A 
register and Width which stores high-level width of face temporarily LastAdd which stores the address of the 
termination of a register, the WidthMax register which updates and stores the maximum of high-level width of 
face, and WidthMax It consists of a register. 8 bits consists of these operation gestalten for these registers as one 
unit, moreover, a detection span - Count a register - 0 from - it has prepared so that 255 may be taken. [0077] 
Step S4b Count of a line sensor 52 It is 2 from the input port of the microcomputer which set up the output from 
the pixel of the address specified with a register at step SI. It is the step read as a value-ized output. Step S4c 
This 2 It is the step which judges whether it is [ output / which was value-ized ] high-level in a low level. Step 
S4d It is Width then. A register is increased 4-one. Step S4e It will be step S4f, if it is the step which calculates 
(WidthMax-Width) and judges that positive/negative and this value serves as negative. A WidthMax register is 
updated. Step S4g The termination value of a WidthMax register (LastAdd value of a register) It is the step to 
update. 

[0078] Step S4i Count It is the step to increase -hone about a register. Step S4j Count A register is overflow, 255 
[ i.e., ]. It is the step which judges whether it exceeded or not. 

[0079] Step S4k 2 It is Width when the value-ized output is a low level. It is the step which clears a register. 
Step S4h S4m S4n It is the step of the delay which wastes predetermined time amount, respectively and 
arranges the processing time of each loop formation. 

[0080] As flow of this routine, it is Count, A register is 255. It is decision step S4c until it overflows. S4e 
Following 3 In accordance with the loop formation of a passage, it turns around a loop formation in this routine, 
and processing progresses. Moreover, step S4h S4m S4n This 3 It is the time delay step prepared so that the 
processing time of the loop formation of ** might be made the same. 
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[0081] ** step S4b ->S4c ~>S4d ->S4e ->S4f ->S4g ->S4h ->S4i ->S4j from S4b Returning loop formation. 
Order is explained for this loop formation later on. Step S4b 1 incorporated from the line sensor 52 2 of a pixel 
A value-ized output is step S4c. It is step S4d if it is judged that it is high-level. Width Numeric value of a 
register Step S4e after increasing one It sets and is Width. The size relation of the numeric value of a register 
and a WidthMax register is compared. 

[0082] It is Width here. It is step S4f if the value of a register is larger than the value of a WidthMax register. It 
is current Width spontaneously. The value of a register is stored in a WidthMax register and a numeric value is 
updated. Furthermore, step S4g It sets and is LastAdd. It is the present Count about the numeric value of a 
register. It updates with the value of a register. Subsequently, step S4h Elapsed time is adjusted and it is step 
S4i. It progresses. Step S4i It is Count of the address count on a line sensor then. +1 is added to a register and 
one is advanced to it. Subsequently, step S4j Count It is 255 when the value of a register is the number of 
pixels, i.e., now. It is step S4b, supposing it judges whether it overflowed or not and is not overflowing. It 
returns and the above-mentioned processing is performed about the following pixel. 

[0083] In addition, Count If the value of a register is overflowing the number of pixels, it will finish processing 
of S4 and will progress to step S5. 

[0084] ** step S4b ->S4c ->S4d ->S4e ->S4n ->S4i ->S4j from - S4b Returning loop formation. Step S4b - 
>S4c ->S4d ->S4e Processing of until is the same as above **. Step S4e Width It is step S4n if the value of a 
register is smaller than the value of a WidthMax register. They are a WidthMax register and LastAdd 
spontaneously. It passes through adjustment of the processing time, without updating a register, and is step S4L 
It progresses, step S4i ->S4j from — S4b The returning processing is the same as above **. 
[0085] ** step S4b ->S4c ->S4k ->S4m ->S4i ->S4j from - S4b Returning loop formation. Step S4c One pixel 
in a line sensor (Count the address is specified with the register) 2 If a value-ized output is judged to be a low 
level step S4k Width which progresses and shows high-level width of face a register — a clearance — carrying 
out - step S4m pass adjustment of the processing time — step S4i progressing — henceforth - the above- 
mentioned step S4i ->S4j from — S4b Returning processing is performed. 

[0086] If step S4 shown in drawing 13 is processed, for the high-level maximum width, the address position of 
the termination of a WidthMax register is LastAdd to a WidthMax register. It is stored in a register. In addition, 
detection microcomputer B4 etc. constitutes an element of a width-of-face detection means which detects the 
high-level maximum width. 

[0087] Drawing 14 is the flow chart of processing of step S5 in drawing 12. Here, it is step 4. The obtained 
high-level maximum width (WidthMax register) The address position of termination (LastAdd register) 
Dependability is verified and it is an observer's location, (head positional information) It calculates and is 
PosObs about the location. It stores in a register. In addition, Width-H in drawing The upper limit of 
WidthMax, and Width-L It is the lower limit of WidthMax. 

[0088] It sets to drawing 14 and is step S5a. The start edge of the high-level maximum width is the start edge on 
a line sensor, (minimum value of the detection range) It judges whether it is in agreement. Here, WidthMax- 
(LastAdd+1) is 0. It confirms whether become or not and is 0. If it becomes, since the maximum width of a 
high-level pulse is restricted at the starting point of a line sensor 52 (it is missing), it judges that this acquired 
value is unreliable, and it progresses to the following step S6, without carrying out count and renewal of an 
observer's location. It is 0. If it does not come out, it is step S5b. It progresses. 

[0089] Step S5b The termination of the high-level maximum width is the termination on a line sensor, 
(maximum of the detection range) It judges whether it is in agreement. Here, it is LastAdd+1. 0 It confirms 
whether become or not. It is 0. If it becomes, since the termination of the high-level maximum width is in 
agreement with the termination on a line sensor and the maximum width of a high-level pulse is restricted at the 
terminal point of a line sensor (it is missing), it judges that this acquired value is unreliable, and it progresses to 
the following step S6, without carrying out count and renewal of an observer's location. It is 0. If it does not 
come out, it is step S5c. It progresses. 

[0090] Step S5c The value of a WidthMax register is Width-H of a upper limit. It is the step which confirms 
whether exceed or not, and if it seems that a upper limit is exceeded, it will progress to the following step S6, 
without carrying out count and renewal of an observer's location. If a upper limit is not exceeded, it progresses 
to step S5d. 

[0091] It is Width-H of a upper limit here. In the range of this operation gestalt which can be followed, the 
value equivalent to width of face when an observer's head is the nearest, and the width of face which added 
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some margins is set up beforehand. 

[0092] Step S 5d The value of a WidthMax register is Width-L of a lower limit. It is the step which confirms 
whether it is small, and if it seems that it turns around a lower limit the bottom, it will progress to the following 
step S6, without carrying out count and renewal of an observer's location. If a lower limit is not exceeded, it is 
step S5e. It progresses. 

[0093] It is Width-L of a lower limit here. In the range of this operation gestalt which can be followed, the value 
equivalent to width of face when an observer's head is the furthest, and the width of face which lengthened 
some margins is set up beforehand. Step S5c And step S5d The high-level maximum width is the step which 
judges whether it is less than predetermined width of face. 

[0094] Step S5e It is the step which asks for a high-level center position, and it asks by the operation of 
LastAdd-WidthMax/2, and the result is stored in PosObs as an observer's location. The above is processing of 
step S5. In addition, detection microcomputer B4 etc. constitutes an element of a decision means. 
[0095] The output signal of 52 is 2 from a line sensor as mentioned above. It sets to the value-ized processor 
B3, and is 2 of high level or a low level at a predetermined threshold. It changes into a value-ized signal. 
However, if the distance of an observer's depth direction differs, the output values of a line sensor differ. That 
is, if an observer is far, the output of a line sensor 52 will become small, and it is a predetermined threshold The 
circumference of the bottom, and exact 2 A value-ized signal may not no longer be acquired. 
[0096] For this reason, when the output of a line sensor 52 is small, they are infrared rays LED 20. It is 
necessary to raise luminescence reinforcement and to raise the output of a line sensor 52. It is AD converter B 16 
so that detection microcomputer B4 may investigate the integral value (total) or maximum output value of an 
output of a line sensor and this may become fixed with this operation gestalt. And drive circuit B 17 It minds 
and they are infrared rays. 2 which controlled the luminescence reinforcement of LED20 and was stabilized It 
can be made to perform value-ized processing. 

[0097] In addition, in addition to this, it is the amplifier B 14 of the output signal of a line sensor 52. Control 
gain or it is 2. Change the threshold of value-ized processing or it is these 2. 2 similarly stabilized even by even 
combining two or more means of value-ized stability Value-ized processing can be performed. 
[0098] Next, lenticular sheet 1 of this operation gestalt Drawing 11 explains the operation which controls a 
location by the servo-system circuit. A servo-system circuit is controlled by servo microcomputer B5 of 
drawing 11. This servo microcomputer B5 is the desirable lenticular sheet 1 which forms a stereoscopic vision 
field for observer location data from detection microcomputer B4 reception and after this corresponding to an 
observer's location. It converts and asks for a location. Lenticular sheet 1 The electrical-potential-difference 
value is changed into digital value by the AD converter built in servo microcomputer B5 by the current position 
being changed into an electrical potential difference by lenticular location sensor B6, such as a potentiometer or 
a hall device, and it is the desirable lenticular sheet L Difference with a location is calculated and it is a 
lenticular sheet 1. It is Motor Driver B54 about a controlled variable. It outputs. Motor Driver B54 Sliding 
mechanism B55 It drives and is a lenticular sheet 1. It is made to move to a desirable location and a stereoscopic 
vision field is made to follow an observer's location, in addition, the time of this actuation - oscillator B51 from 
— a clock is supplied to servo microcomputer B5 and timing is taken. 

[0099] thus, the servo microcomputer B5-> Motor Driver B54 -> sliding mechanism B55 - making -> 
lenticular sheet 1 -> lenticular location sensor B6-> servo microcomputer B5 and one loop formation — 
lenticular sheet 1 Migration control is performed. 

[0100] Drawing 15 is the flow chart of the program performed inside servo microcomputer B5. Step S51 It is 
the step which sets up the input/output port of a microcomputer etc., and a setup of the input port of an 
observation location is also performed from detection microcomputer B4 here. 

[0101] Step S52 Lenticular sheet 1 Lenticular sheet 1 which is a location entry-of-data step and is outputted 
from lenticular location sensor B6 A position signal is inputted into the AD converter built in servo 
microcomputer B5, and it is the lenticular sheet 1 as digital value. Location data are obtained. 
[0102] Step S53 It is the input step of the desirable lenticular location of **, an observer's location data are 
inputted from detection microcomputer B4, and it is the desirable lenticular sheet 1. It is the step converted into 
location data. 

[0103] Step S54 Obtained desirable lenticular sheet 1 Location data and current lenticular sheet 1 PID which 
takes the difference of location data and carries out the load of the property of a proportional element (P-action), 
an integral element (integral action), or a derivative element (D action) if needed It is a count step and the 
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controlled variable to need is calculated. 

[0104] Step S55 PWM It is the step of an output and is step S54. Based on the obtained controlled variable, the 
duty of the pulse of the electrical potential difference impressed to a motor is changed, and it is a lenticular 
sheet 1. It is made to move. This step S55 After finishing, it is step S52. A return endless loop is made. 
[0105] Operation gestalt 2 Although modulated and floodlighted infrared light on an observer's head, the 
reflected light was detected with the light-receiving means of a line sensor, the output was processed 
appropriately and an observer's head location is detected, since the line sensor which has a sensitivity profile in 
a horizontal chisel in that case was used, the image processing of an observer's vertical direction can be omitted, 
the amount of operations can be lessened, and a stereoscopic vision field can be made to follow a high speed 
with simple structure. 

[0106] In addition, although each above operation gestalt was the solid display unit of a lenticular lens method, 
also in the solid display unit which displays a binocular parallax image using deviation optical elements, such as 
a parallax barrier method, it is possible to detect an observer's head location with the same configuration as the 
above operation gestalt fundamentally, to move this parallax barrier etc. based on this observer's head location, 
and to move a stereoscopic vision field. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2^**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Operation gestalt 1 of the solid display unit of this invention External view 

[Drawing 2] Operation gestalt 1 Block diagram of a system 

[Drawing 3] Operation gestalt 1 Explanatory view of a sliding mechanism 

[Drawing 4] Operation gestalt 1 Important section perspective view of a head location detection sensor 
[Drawing 5] Operation gestalt 1 Explanatory view of the detection principle of a head location detection sensor 
[Drawing 6] Operation gestalt 1 Output Fig. of a photo transistor for which was set and it asked experimentally 
[Drawing 7] Operation gestalt 1 Block diagram showing the flow of a signal 

[Drawing 8] Operation gestalt 2 of the solid display unit of this invention Head location detection sensor 300 
Important section perspective view 

[ Drawin g 9] Operation gestalt 2 Head location detection sensor 300 Explanatory view of a detection principle 
[Drawing 10] Operation gestalt 2 Explanatory view of the relation between a head location detection value and 
the lenticular amount of slides 

[Drawing 11] Operation gestalt 2 Block diagram of a whole configuration 

[Drawing 12] The flow chart of the program performed inside a detection microcomputer 

[Drawing 13] It is 2 at step S4. Flow chart of the program which asks for the high-level maximum width of a 

value-ized output 

[Drawing 14] The flow chart of the program which verifies dependability at step S5 
[Drawing 15] The flow chart of the program performed inside a servo microcomputer 
[Drawing 16] The explanatory view of the conventional lenticular lens method 

[Drawing 17] The important section schematic diagram of the solid image display device of JP,3-T 19889,A 
[Drawing 18] The important section schematic diagram of the display of the solid image display device of JP,3- 
119889,A 

[Drawing 19] Conventional 2 A dimension image and 3 Explanatory view of the solid image display device 
which indicates the dimension image by mixture. 

[Drawing 20] The explanatory view of the principle which follows an observer in the conventional lenticular 
lens method at a longitudinal direction 
[Description of Notations] 

1 Lenticular Lens B Diaphragm 

2 Image Display Means Bl Floodlighting System 

3 Head Location Detector B-2 Light-receiving System 

4 Controller B3 2 Value-ized Processor 

5 Sliding-Mechanism Section B4 Detection Microcomputer 

6 Slide Drive Circuit B5 Servo Microcomputer 

10 Parallel Flat Spring B6 Lenticular Location Sensor 

1 1 Lever B 1 1 Oscillator 

12 DC Motor B 12 Counting-down Circuit 

13 Gearing B14 Amplifier 

14 Permanent Magnet B 15 Comparator 

15 Hall Device B16 DA Converter 

20 Infrared Emitting Diode (Infrared Rays LED) B17 Drive Circuit 

21 Cylindrical Lens B51 Oscillator 
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22 Condensing Lens B54 Motor Driver 

23 Infrared Light Transparency Filter B55 Sliding Mechanism 

24 Photo Transistor 

30 Light-receiving System 

3 1 Pre Amplifier 

32 Rectifier Circuit 

33 Low Pass Filter 

34 Infrared Light Floodlighting System 

35 LED Driver 

36 OSC for Modulation 

37 Subtractor 

38 Adder 

39 Subtractor 

40 Quantity of Light Error Amplifier 

41 Tuning Amplifier 

42 Subtractor 

43 Servo Error Amplifier 

44 Power Amplification 

45 Sliding Mechanism 

46 Slide Position Detection Section 

50 Light-receiving Lens 

51 Infrared Light Transparency Filter 

52 Line Sensor 

101 Image Display Side 

102 Spacer 

103 Electronic Para Lack Barrier 

104 Microcomputer 
115,125 Liquid crystal layer 
111,118,121,128 Polarizing plate 
151 Liquid Crystal Display 
152,154 Glass substrate 

153 Display Picture Element Part 

155 Lenticular Lens 

156 Stereoscopic Vision Field 

300 Head Location Detection Sensor 

400 Observer 

401 Cylindrical Lens 

402 Display Image Section 
500 This Equipment Whole 
600 Solid Image Display Section 
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[Drawing 1] 
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[Drawing 19] 
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[Drawing 10] 
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[Drawing 12] 
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[Drawin g 14] 



http://www4.ipdl.ncipi.gojp/cgi~bin/tran_web„cgi„ejje 



3/28/2006 



JP,10-078562,A [DRAWINGS] 



C 



S52 9 



D 



< 



I 



S5a 



iidtbUax- (U$tAdd + 
= 09 



< 



f 



S5b 



< 



r 



LastAdd* U0?^H 



85c 

Width...., > li4thMaK? Xr10 



I 



es 



idth-i<Width8ax ?^ 

7 



Pos0bs= LaatAdd-Iidthllax/2 



^ S5X VF ) 



[Drawing 11] 
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[Drawing 16] 
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[Drawing 18] 
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